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1  Introduction 
 
1.1 WP8 Focus and Targeted Objectives 
The emergence of self-organizing communities within which members are self-directed and 
actively share, negotiate and create knowledge in a lifelong learning context remains a major 
challenge. WP8 focuses mainly on the social network dimension of competence development and 
management systems and in particular, on how to facilitate more informal ways of knowledge 
exchange, linking the collective competence-related knowledge and expertise of the community 
of users, and including knowledge forms such as tacit knowledge, know-how and actual 
experiences. 
With this focus in mind, WP8 was set up to achieve the following 5 specific objectives: 
1. Develop and validate a Competence Observatory that will monitor and capture the 
competences in different professional, academic, and personal development fields. 
2. Enhance the TENCompetence clients and services with Social Network based concepts and 
tools to provide an integral overview of competence development opportunities available to 
users.  
3. Develop and validate value-adding intelligent agents, simulation and game dynamics 
embedded in online competence development contexts.  
4. Research and explore management policies that support the community’s capacity for self-
organisation while preserving the autonomy of individual users.  
5. Identify gaps in our community resources in this field and develop and contribute to the 
community resources, to be consolidated into a roadmap.  
From a broader perspective the aim of WP8 is to contribute to the solution of the seven key 
problems holding back lifelong competence development in Europe which are addressed by the 
TENCompetence project as a whole (DoW, pp 5-6), with the ultimate objective of providing 
personalized support in all stages, from the identification of relevant competences to the choice of 
the appropriate competence development approach, to the sharing of community-resources and 
experiences within learning networks. 
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1.2 Overview of work performed 
In the first part of the project we explored different models, frameworks, specifications, tools and 
existing systems aimed at supporting reusable competence definition, learning networks 
management, agent-enhanced dynamics and pro-active sharing of knowledge and experiences 
related to competence development.  
The approach which emerged in WP8 is one of a virtual learning community extended with a 
variety of tools to enable the semantic definition of competence profiles, flexible competence 
definition, and to enhance user navigation across different social and knowledge networks. In 
particular, we are working on:  
1. The design and prototypical development of a “Competence Observatory” (ontology-based, 
context-independent, and linked to emerging standards), 
2. The design and prototypical development of an “Overview Tool” (a “connection space” 
among users and different types of competence development opportunities, enhanced by 
embedded dynamics, with emphasis on combining social and knowledge networks),  
3. The design and prototypical development of an “Ad-hoc transient Community” (Learning 
Network management policies to enhance connectivity and knowledge exchange among 
users). 
The design of these prototypes will result in sets of data structures, dynamics and services 
specifications which will gradually flow into the TENCompetence infrastructure. They are 
described in more detail in the following three paragraphs and then more extensively in chapters 
2, 3, and 4. 
Competence Observatory 
Chapter 2 describes the data model for a competence profile which is also called contextualized 
competency profile in the text. The document explains how the data model which we propose for 
a competence profile extends previous work of the IEEE standard specification for an RCD 
(Reusable Competency Definition). Compared to the approach of CERTH we have made the 
following additions to the data model for RCDs. (CERTH’s work through December 2006 is 
published in the M8.1 report, and is not repeated here.) 
• CERTH did not introduce the concept of competency profiles. They only assigned 
competencies to function or job descriptions.  
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• We have introduced the separation between context and content. This has resulted in the 
introduction of the concept ‘contextualized competency’ or ‘competence’ which can best be 
described as a contextual interpretation of a competency. A contextualized competency 
references a competency and a context and it has an additional proficiency label. The 
definition and description attributes of a contextualized competency may override the 
corresponding attributes of a competency. Competence profiles or contextualized competency 
profiles can best be viewed as semantic aggregations of contextualized competencies.  
Overview Tool and Agents 
Chapter 3 begins with an overview of existing tools and related research, and then presents our 
vision of a more socially-aware competence development system and the dynamics we believe 
are necessary to gradually “connect” users - to themselves, to the user community, to relevant 
knowledge assets in the system, and to the system itself - as well as increase their motivation and 
capability to act as active members of a learning network. We then describe the design of our 
overview tool which includes a number of specific connection-enhancing features and dynamics: 
network visualisation and navigation tools provide means to browse and filter the network, 
making the most use not only of one’s network, but also of the networks of each member of one’s 
network. Stimulus agents are responsible for suggesting connections between users and/or 
knowledge assets and competence development opportunities. Finally, game dynamics contribute 
to the development of rich exchanges within and across community members via learning-by-
doing experiences. A section describing implementation details concludes this chapter. 
Learning Network Management 
Chapter 4 describes models and methods that help explain and understand the functioning of 
learning networks as well as tools that help manage them. It reviews the state of the art for 
network management to identify community guidelines and methods that foster successful, self-
organizing networks. Additionally, it presents the concept of ad hoc transient communities as a 
device to increase connectivity and knowledge exchange among community members. It outlines 
the requirements for these communities and for a system that implements them. Finally, the last 
part of this chapter, presents an ad hoc transient community prototype, which is focused on peer-
to-peer tutoring, and describes its evaluation plan, implementation and validation. 
Chapter 5 concludes this document and provides a roadmap for extending our work in the next 
phase of the project, and for integrating the results of WP8 in the overall TENCompetence 
infrastructure. We also present an overview of research challenges addressed. 
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2  Ontology-based Competency Profile Management  
  Framework 
 
2.1 Introduction and Motivation  
Over the years a lot of companies have invested a lot in the development of their own proprietary 
competency models. Since it becomes more and more likely that these companies will have to be 
able to interchange these formats between one another there is a growing need for an 
infrastructure that supports interoperability between various competency profile formats. Our aim 
is to develop a generic framework for managing competency profiles. The data model of this 
framework should be able to deal with all possible types of competency profile formats. Once 
companies have aligned their proper competency profiles with our framework they are certified to 
be interoperable with all the other competency profiles that have committed their profiles to the 
common data model. 
We will first explain in more detail how a common data model for a competency profile 
management framework enables interoperation between competency profiles. A common data 
model for a competency profile management framework could best be expressed by means of an 
ontology. The role of an ontology is to capture domain knowledge in a generic way and provide a 
commonly agreed understanding of that domain which may be reused and shared within 
communities or applications. Thus an ontology can be thought of as a shareable, reusable and 
commonly agreed upon conceptualisation of domain knowledge.  
The idea of using an ontology to model competency profiles is not new (Christiaens et al, 2006; 
Lundqvist et al, 2006; Halpin, 2001; HR-XML, 2004; IEEE, 2005; IMS, 2002; Ostyn, 2005; 
OWL, 2004; Schmidt and Kunzmann, 2006; Sicilia, 1995). However, the idea of using an 
ontology as a mediator to facilitate interoperability between different proprietary competency 
profile formats has not yet been tackled. Since a lot of companies have stored their competency 
models in their own proprietary formats they have to map their concepts to the concepts used in 
the competency profile ontology in case they want to interoperate with other competency profiles. 
This ontology1 is depicted in the bottom layer of figure 1. By mapping their concepts to the 
ontology these companies create an ontological commitment for their proper application domain. 
An ontological commitment consists of a selection of concepts from the ontology combined with 
                                                 
1 In the ontology concepts are denoted by ovals and properties are depicted by rectangular boxes.  
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constraints2 applied to the properties between the concepts of the ontology. These constraints are 
imposed by the applications instantiating the ontological commitments. Ontological commitments 
are stored in the commitment layer, which is depicted as the middle layer of figure 1. If a concept 
of a company’s competency profile cannot be mapped to the ontology because it is missing the 
concept the ontology has to be updated accordingly. Once the mappings have been established 
between the competency profiles of the different companies and the competency profile ontology 
the profiles can interoperate with each other by interchanging their respective ontological 
commitments.  
 
Figure 1 Interoperability through exchange of ontological commitments  
                                                 
2 The ‘dot’ in Figure 1 stands for mandatory constraint; ‘the arrow’ stands for uniqueness  
   constraint and the ‘circle with a cross in the middle’ is symbol for the exclusive-or constraint. 
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In figure 1 we have schematically depicted the ontology and the associated commitment layer by 
means of an implementation language neutral notation derived from the conceptual database 
modeling language ORM. Note that figure 1 does not have the intention to model the entire 
ontology of competency profiles. Its only purpose is to give the reader an idea of how an ontology 
about competency profiles can be used to enable interoperability between various profiles in 
different formats committing to that ontology. The concepts and properties that make up the 
competency profile ontology are explained in more detail in the subsequent sections of this paper. 
Note that in order to enable interoperability between n competency profiles the system only needs 
n mappings to be performed between the profiles and the ontology.  
Other efforts in this field have been researched by the TRACE project [Lundqvist]. In order to 
enable interoperability between various competency frameworks they have introduced the 
concept of an Intermediate Language (IL) to simplify translation between different 
representations. They propose to translate each representation to the IL and each representation 
out of it. Interoperation between n representations requires then 2n translations, which is 
considerable better than n*(n-1)=O(n²) in case we do not have an IL.  
 
2.2 Competency Management framework 
In this text a competency is defined as any form of knowledge, skill, attitude, ability, or learning 
objective that can be described in the context of learning, education or training. In this section we 
will discuss in more detail the different concepts of the ontology for competency profiles. We will 
successively highlight different components of the ontology and explain them in depth. One of 
the core components in the ontology is the reusable competency definition, also abbreviated as 
RCD, which is explained in more detail in section 2.2.1. In section 2.2.2 we introduce the concept 
of a contextual interpretation of a reusable competency and in section 2.2.3 we discuss how 
competency profiles are built from contextualized competencies.  
2.2.1 Reusable Competency Definitions 
In this section we present the IEEE Standard for Reusable Competency Definitions (RCDs) 
(IEEE 1484.20.3) which is based on the existing IMS Global Learning Consortium (IMS) 
specification for Reusable Definition of Competency or Educational Objective (RDCEO). This 
standard defines a data model for describing, referencing and sharing competency definitions, 
primarily in the context of online and distributed learning. The data model provides a formal 
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representation of the key characteristics of a competency, independently of its use in any 
particular context. RCD instances that conform to this standard are intended for interchange by 
machines, but the information they contain is intended for human interpretation. 
The core information in an RCD is an unstructured textual definition of the competency data that 
can be referenced through a globally unique identifier. The semantics of an RCD that is now 
expressed by means of a free formatted textual description may be represented in a more formal 
and structured way by referring to an ontological model. We will discuss this in more detail in 
section 2.2.1.1. 
2.2.1.1 Data Model RCD 
In figure 2 we have depicted the relations between an RCD and its properties. This model has to 
be viewed as part of the ontology for competency profiles which is depicted in figure 1. We will 
now explain the different elements of this part of the ontology.  
The data model contains the following mandatory elements: 
The identifier is a globally unique label that identifies the RCD. This identifier consists of two 
sub elements, Catalogue and Entry. The identifier is sufficient to reference the competency in any 
other system. 
The title is a text label for the RCD. This is a short, human-readable name. The title may be 
repeated in multiple languages. 
The ontology also contains the following optional elements: 
The description is a piece of human-readable text that explains the RCD. This is an unstructured, 
free-formatted text string meant to be interpretable by humans only. The description may be 
repeated in multiple languages. 
The definition is a structured description specified in a formal ontology language, like OWL 
and/or RDF(S). As already stated in section 1 an ontology is a conceptual representation of 
domain knowledge. This formal, declarative knowledge representation technology makes it 
possible to express the semantics of RCDs in an explicit, machine understandable manner. 
Ontology’s represent conceptual knowledge typically by means of triples (concept-relation-
concept). A triple defines the type of relationship between two concepts. This formal description 
of knowledge will result in more meaningful search queries and it will also increase precision and 
recall of search results.  
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The data model, as described in the IEEE standard (IEEE 1484.20.3) for RCDs, also includes 
embedded metadata. This metadata may conform to any international standard. Examples are, 
the IEEE 1484-12.1.2002 Standard for Learning Object Metadata (IEEE LOM) or Dublin Core. 
We have chosen to explicitly model the metadata fields (like owner, author, version, createdAt) in 
the ontology instead of attaching them to the metadata. The same holds for the ‘plausible’ 
relations between RCDs, like ‘subClassOf’, ‘composedOf’ and ‘partOf’. We will elaborate in 
more detail on plausible relationships between RCDs in the next paragraph. Also the fact that an 
RCD can belong to one or more categories and that categories may contain multiple RCDs is 
modelled explicitly in the ontology instead of referring to a metadata field. Standards for 
metadata originate from the time that people needed to exchange data in a meaningful and 
understandable way. Since ontology’s are now capable of dealing with this functionality metadata 
standards have become more or less redundant. Some of these standards, like is the case with 
Dublin Core, have been integrated as part of the RDF language. 
 
Figure 2 Part of the ontology that depicts the RCD 
 
In figure 3 we have illustrated part of the plausible relationships that might hold between reusable 
competency definitions in the domain of IT. The arrows in figure 3 have to be interpreted as 
‘isComposedOf’ relationships and the triples have to be read as: ‘knowledge about 
WebDevelopment’ isComposedOf ‘knowledge about PersistenceFrameworks’, ‘knowledge about 
WebDevelopment’ isComposedOf ‘knowledge about WebFrameworks’, etc. Note that the types 
of relationships do not have to be restricted to ‘isComposedOf’. In figure 3 we have tried to 
model part of all possible competencies in the domain of IT and their inter relationships 
regardless of any contextual interpretation. We did not have the intention to be complete while 
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creating the ontology of competencies for the domain of IT since we have only very good 
knowledge about one part of the domain, namely ‘java’, and limited knowledge about other parts 
of the domain. Therefore this ontology is to be extended by other people who have knowledge 
about other areas of the IT domain like C++, business process modelling, etc.. The IT 
competency ontology aims to model all the competencies and all possible relationships between 
them in the domain of IT regardless of any contextual interpretation or application usage. In 
section 0 we will explain in more detail how interpreted parts of the ontology of competencies 
can be used to express the semantics of a contextualized competency. With interpreted parts of 
the ontology we mean ontological commitments.  
 
 
Figure 3 Example of part of a competency ontology for IT 
 
Note that in the part of the ontology, depicted in figure 2, we have not modelled any type of 
constraint yet. As explained in section 2.1, constraints are only modelled at the level of the 
commitment layer. We will now give an example of a very simple commitment constructed by 
company A that describes a competency only by a title, which is mandatory, and a description, 
which is optional. According to the company a competency is also described by at most one title 
and at most one description. This is depicted in figure 4. Note that the ‘dot’ stands for the 
mandatory constraint and the ‘arrows’ depict uniqueness constraints.  
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Figure 4 Example of a simple ontological commitment 
 
In section 2.1, we have already mentioned that an ontology is composed of plausible fact types. 
The theory of possible worlds considers the actual world to be one of the many possible worlds. 
This implies that not every fact type presented in the ontology has to be meaningful to each of the 
different application contexts using the ontology. Each application context carefully selects those 
parts of the ontology that are of application to it and applies the appropriate constraints in order to 
build its own commitment. In this perspective the application context can be considered as one of 
the possible worlds while the commitment can best be viewed as the representation of this 
particular world. 
2.2.2 Contextualized Competencies 
A ‘ContextualizedCompetency’ is an interpretation of a competency in a certain context. This 
implies that a competency may have different meanings according to the context it is used in. 
Therefore we decided to introduce this as a different concept in the competency profile ontology. 
We will now focus on the different elements that describe a contextualized competency and we 
will explain them in depth in section 2.2.2.1.  
2.2.2.1 Data Model Contextualized Competencies 
Based on the definition of a contextualized competency we derive that the minimalist data model 
for a contextualized competency must contain a reference to a reusable competency definition 
and a reference to a context model. The context model may be described either in a free-
formatted, unstructured text format, a semi-structured text format or a structured, formal 
language. Of course it is preferable to have the context modelled by means of an ontology, 
however in practice it turns out that most companies do not have converted their context models 
in ontology’s yet. We have experienced that the vast majority of the companies nowadays still 
have their contexts modelled in some business process modelling language. For these companies 
a context can be regarded as a collection of business processes. The different steps in a business 
process describe the subsequent tasks that have to be executed in order to finalize the process 
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successfully. The execution of a task in a process typically requires a set of competencies. In this 
case the process itself or a subset of its tasks has to be regarded as the context the competency is 
used in. Often companies only have their business processes written out on paper and they do not 
have them modelled in a particular standard business process modelling notation (BPMN). 
Practice has proven that is useful to convert these hand-written models into process ontology’s.  
 
Figure 5 Part of the ontology that depicts a contextualized competency 
 
Another property of a ‘ContextualizedCompetency’ is its ‘proficiencyLevel’. A proficiency level 
is expressed by a number on a scale or by a verbose, textual description, like ‘good’, ‘very good’, 
‘excellent’ etc. These verbose scores for proficiency levels have to be remapped to their 
corresponding integer scores in order to be computable by machines. This explains why the 
concept of ‘VerboseScale’ depicted in the diagram of figure 5 contains a ‘Java HashMap’ data 
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structure to store the one-on-one mappings between verbose scores and their corresponding 
integer values. The interpretation of a proficiency level is different depending on the type of 
competency profile it is used in. As we will explain in more detail in section 2.2.3 we distinguish 
three types of competency profiles: required, acquired and desired competency profiles. Briefly 
explained, a required competency profile is often used to describe the competencies that are 
required for a particular type of job. In a required profile a proficiency level indicates to what 
degree one should be proficient in a particular competency. An acquired competency profile 
collects all the competencies that an individual has acquired during his life time. When a 
proficiency level is used in the context of an acquired profile it indicates to which degree a person 
or group has been assessed to be proficient in a particular competency. The last category of 
competency profiles we distinguish is the desired competency profile. It expresses the future 
goals, ambitions and career development plans of the individual in terms of competencies. In this 
context a proficiency level has to be regarded as the desired level of proficiency one aims to 
achieve in a particular competency. 
In section 2.2.2 we have already mentioned that a competency may have different meanings 
according to the context it is used in. The semantics of a contextualized competency is expressed 
in the same way as a competency that is defined independently of its use in any particular context. 
This means that a ‘description’ field refers to a free-formatted textual description of the 
contextualized competency while a ‘definition’ field refers to a more structured ontological 
model.  
Contextualized competencies often have more specific definitions than the competencies that are 
not interpreted by an application context. This is because the different context models, which can 
be represented as ontological models, provide a lot of information about the competencies. This 
contextual information helps to formalize the meaning of a competency in a particular context. As 
is depicted in figure 6 we distinguish reusability on two levels. First we consider the 
competencies that are not interpreted by any context. They are defined as generic as possible 
because no context information is provided. Because these competencies have very general 
definitions they are highly reusable amongst other application contexts to build contextualized 
competencies. Contextualized competencies on their turn are also reused to build competency 
profiles but since they have more specific meanings than plain RCDs they are less reusable 
amongst different application contexts. We illustrate the difference between the definition of a 
plain RCD and the definition of a contextualized competency by means of an example in the next 
paragraph.  
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As an example we take the arbitrary competency of ‘customer friendly’. This RCD may be 
defined as ‘the ability to investigate the wishes and needs of the internal or external customer and 
to act accordingly with respect to the goals of the internal organisation’. The RCD is 
circumscribed very generally because no contextual information is provided to give it a more 
precise meaning. Therefore it is very likely that this definition will be suitable for a lot of 
application contexts. In most cases this definition is too general to be workable. In practice, the 
organisational context will provide additional information to give the competency a more specific 
meaning. We give an example of how this competency is interpreted by different organisations. 
In the context of the publishing company ‘Concentra Media’ the competency ‘customer friendly’ 
is subdivided in 6 levels. Each level gives a detailed description about what is meant by having 
acquired the competency on that specific level. This demonstrated in table 1. 
 
Level 0 The individual does not have a clear view of the customers’ needs and/or 
expectations. He does not undertake any kind of action to satisfy the customers 
even when complaints have been formulated explicitly and problems have been 
reported. 
Level 1 The individual provides a reliable service and takes into account the required 
specifications. He notes down explicit complaints and forwards them to the 
appropriate person.  
Level 2 The individual understands the expectations of the client and does everything 
possible to meet these requirements. He is in close contact with the customer 
and reports frequently. When customers complain he undertakes action to repair 
mistakes that have been made and provides a short term solution for the 
problems that have risen.  
Level 3 The individual captures signals related to the underlying client needs and he 
does everything that is possible to solve the issues that have arisen. Also less 
explicit complaints are perceived and being questioned. He often communicates 
with the customer about bilateral expectations and customer relations. 
Level 4 The individual searches actively for less evident client needs and client 
complaints. He takes initiative to anticipate on this even though other persons or 
departments are involved. He anticipates on problems with the eye on a long-
term cooperation.  
Level 5 He develops a deep knowledge of the customer and his related business. He 
understands the driving power, the problems and the context of his customer 
and he uses this information to supply added value. He evaluates the customer 
relationship on a permanent and profound basis with the eye on a long-term 
relationship.  
Table 1 The competency 'Customer Friendly' in the context of a publishing company 
 
It is likely that other organisational contexts will be interested to reuse this contextualized 
definition of the competency ‘customer friendly’ to build their competency profiles. But it is also 
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obvious that this context specific definition will not be reused as frequently as the competency 
‘customer friendly’ when not interpreted.  
In section 2.2.1.1 we have already introduced the idea that the semantics of a contextualized 
competency may be expressed in terms of a commitment on the competency ontology. This 
means that the contextualized competency ‘excellent Web Development’ is described in terms of 
relations with other contextualized competencies that are selected from the IT competency 
ontology and that are considered relevant for the organisational context at hand. In figure 6 we 
have depicted such an ontological commitment for the contextualized competency ‘excellent Web 
Development’. We see that the contextualized competency ‘excellent Web Development’ is 
composed of several contextualized sub competencies, like ‘very good knowledge of Web 
FrameWorks’, ‘good knowledge about application servers’, ‘very good knowledge about 
Programming Languages’, ‘excellent knowledge of Persistence Frameworks’ and ‘basic 
knowledge about ClientTechnology’.  
 
Figure 6 Contextualized Competency 'excellent Web Development' 
 
Each of these contextualized sub competencies can be assigned a weight to indicate their level of 
importance with respect to the broader contextualized competency ‘excellent J2EE Web 
Development’. As is depicted in figure 6 each sub competency on its turn can be decomposed in 
other sub competencies.  
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For each ‘ContextualizedCompetencyNode’ a simple rollup rule may be specified to allow 
representation of how sub competencies specified in the ontological commitment can roll up to a 
broader competency. A few examples of rollup methods distinguished in [Ostyn, C., (2006] are:  
• all: This means that proficiency must be achieved for all the sub competencies in order to 
consider that proficiency is achieved for the parent competency node.  
• any: This means that proficiency must be achieved for any of the sub competencies in order 
to consider that proficiency is achieved for the parent competency. 
We claim that the rollup rules distinguished in [Ostyn, C., (2006] can also be expressed by the 
formal constraint language of the conceptual database modelling language ORM. Mandatory 
constraints (denoted by a ‘dot’ in ORM) specify which sub competencies are mandatory for 
rolling up to a broader competency and ordering constraints indicate whether it is important for 
sub competencies to be acquired in a particular order.  
2.2.3 Contextualized Competency Profiles 
Competency profiles are semantic meaningful aggregations of contextualized competencies. In 
the same way as contextualized competencies have been built by reusing arbitrary competencies 
these same contextualized competencies are now being reused amongst different organisational 
contexts to form competency profiles.  
We distinguish three types of competency profiles: required, acquired and desired competency 
profiles. Acquired competency profiles are typically used to describe the competency profile of 
an individual. The profile includes proficiency measures informed by competency records which 
are themselves the result of distilling competency evidence from various sources. Required 
profiles are typically used to describe the competencies for a task in a business process, a job 
profile, etc. A desired competency profile holds the competencies which correspond to the 
ambitions and goals that have been put forward in the career planning of an individual.  
2.2.4 Distilling Competency Evidence 
In this section we propose a common model to distil competency records from a variety of 
sources of competency evidence. Figure 7 illustrates how competency evidence is distilled into 
evidence records and how evidence records lead to competency records. We will discuss this 
process in more detail in the next paragraph.  
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Sources of competency evidence may come in many different flavours. They can be assessment 
results conducted by a trusted third party, different kinds of personal information kept in an e-
portfolio structure, like: qualifications, certifications, resumes, activities, trainings, educations, 
etc. The quality of this competency evidence data is of course very important. This is why it is 
important to assign confidence ratings to evidence records. As mentioned before evidence records 
are distilled from the various sources of evidence. Often they are not unlimited valid in time and 
include an expiration date or other time limit. Each evidence record corresponds to one source of 
evidence. A source of evidence, like part of an e-portfolio, may refer to multiple evidence 
records. 
 
Figure 7 Distilling Competency Evidence 
 
Based on company policy, different confidence ratings may be associated with different sources 
of evidence and types of evidence. Some sources of evidence are more credible than others. A 
self-report in a resume is less credible than a validated, proctored exam result. An assessment by 
a manager is less credible than a well conducted 360 degree assessment, because the manager 
may have an affective attachment to the person being assessed. Depending on the company’s 
policy and the credibility of the evidence records a competency record is created or updated. A 
competency record states whether an individual or team satisfies the requirements for the 
competency and at which proficiency level. A competency record can also be qualified with a 
confidence rating. In a lot of practical settings it will be the case that the most credible evidence 
record is used to distil a competency record. The competency record then carries a confidence 
rating equal to the confidence rating of the most credible evidence record. This information is 
then used to decide whether the competency can be trusted to base a hiring decision on or not. An 
enterprise’s policy also determines whether competency records are updated on an annual basis or 
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on an ongoing basis as soon as new evidence material becomes available. Each time a 
competency record is to be updated its confidence rating is compared with the confidence rating 
for the new evidence and if the confidence rating of the latter is higher then confidence rating of 
the competency record, the competency record is updated to use the new evidence. It is not 
always the case that the highest confidence rating of the evidence records is inherited by the 
competency record. Other policies may impose that the confidence rating of the competency 
record equals the mathematical average of the confidence ratings of the evidence records. 
The confidence rating of a competency record determines to what extent it can trusted. For 
example, in an attempt to automatically roll up the competency record data according to a 
competency profile that represent the competency requirements for a particular job, an automated 
system may detect that a particular competency is not supported by sufficiently credible evidence. 
This in turn may trigger a follow-up activity to fill up this information gap in a way that generates 
more credible evidence.  
It is also determined by the company’s policy whether the expiration date of evidence records is 
taken into account or not. This can be carried over into the competency record. When the 
competency record expires, the existing evidence records can be searched for the record with the 
highest confidence rating that has not expired yet.  
A competency record is uniquely identified by the combination of a contextualized competency, 
the competency profile it is used in and the artefact the competency profile is associated with.  
2.2.5 Matching on Contextualized Competency Profiles 
In the context of online and distributed learning, SCORM compliant learning objects may be 
associated with a collection of required competencies determining the prerequisite knowledge and 
skills to start with the learning objects. After having completed the learning material the learner 
has acquired a new set of competencies. This new set of competencies may contain a mixture of 
new competencies and competencies that were required to start but which have now been 
acquired at a higher level of proficiency. The association between learning objects and 
competencies makes it possible to assign learning objects to individuals that have been engaged 
in a learning process based on a competency gap between their personal competency profile and a 
required or desired competency profile.  
In the case a company has restructured its organisation it often occurs that new business processes 
have been created and that existing processes had to be redesigned. Both actions require extensive 
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management of the competencies that have been assigned to the different tasks in the business 
processes. A lot of companies that have to deal with this kind of situations in every day life are 
facing the problem of reassigning people with the appropriate competencies to the right job 
within the organisation in an efficient manner due to an organisation. This can have multiple 
reasons. One of the causes is certainly the fact that companies are still not used to express their 
business processes in terms of competencies. Another reason is that enterprises do not yet have 
reached the level of maturity to model the competencies of their employees explicitly in terms of 
competency profiles. Assuming both premises are fulfilled we can match both types of 
competency profiles with one another. The result of this matching process is a gap between 
competencies of the required profile (target profile) and the acquired profile (source profile). This 
competency gap can then be filled by engaging the individual in a learning process. Because 
learning objects are directly associated with competencies the learner can easily be provided with 
the correct learning material. After the individual has completed the courses we may assume that 
the competencies required to close the gap have been acquired through the learning process. A 
competency performance monitoring module will verify whether the competencies that have been 
acquired in theory can also be observed in a practical work situation.  
The target profile does not have to be a required competency profile per se. It can also be a 
desired competency profile. The calculated competency gap between an acquired and a desired 
competency profile of an individual is used to select the appropriate learning objects from an 
online repository. After having learnt these learning objects the individual is supposed to have 
acquired the competencies which are stated in his desired profile. This clearly shows that 
competency oriented learning might manage the career development activities of an individual.  
We will now elaborate in more detail on how contextualized competency gaps are calculated. A 
gap is the result of a comparison between a source contextualized competency profile and a target 
contextualized competency profile. The contextualized competencies in the target profile are 
required and should be met by the contextualized competencies in the source profile. The gap 
results in a collection of contextualized competencies, specified in the target profile, that have not 
been met sufficiently by the source profile. The extent in which these contextualized 
competencies differ from each other is indicated by specifying their respective proficiency scores 
in the source and target profile. Table 2 illustrates an example of a simple gap analysis 
subsequently followed by a more complex example, in table 3, that illustrates how one has to take 
into account sub competencies of a particular parent competency. 
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Table 2 illustrates the contextualized competencies in a source and a target profile. The 
contextualized competencies stated in the target profile are required and are matched against the 
contextualized competencies in the source profile. The differences between both profiles are 
represented by the following competency gap.  
 
Java 
 proficiency score in source profile: 0.4 
 proficiency score in target profile: 0.7 
Tomcat 
 proficiency score in source profile: 0.7 
 proficiency score in target profile: 0.8 
 
source contextualized competency 
profile 
target contextualized competency 
profile 
Competencies proficiencyScores Competencies proficiencyScores 
Java 0.4 Java 0.7 
Hibernate 0.6 Hibernate 0.6 
JSF 0.8 JSF 0.7 
Tomcat 0.7 Tomcat 0.8 
Table 2 Example of a simple gap analysis 
 
Table 3 explores a more complicated example. Examples become more complicated when 
contextualized competencies that are composed of other sub competencies are matched with one 
another. The matching engine will then have to take into account the kind of relationship that 
holds between the sub competencies and the parent competency in the target profile. As 
mentioned before these types of relationships might be expressed by means of semantic 
relationships or by means of rollup rules or in some cases a combination of both. This is 
illustrated by means of an example in table 3. 
As example we look at the competency ‘having knowledge about Open Source Java Web 
frameworks’ in the target profile which is decomposed in ‘having knowledge about Spring 
MVC’, and ‘having knowledge about JSF’, etc. In our example it also appears that the 
organisation finds it more important to have excellent skills in ‘Spring MVC’ than to have good 
skills in ‘JSF’ technology. 
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Competencies ProficiencyScore Weight 
Open source java web frameworks 0.6  
Spring MVC 0.8 0.9 
JSF 0.4 0.3 
Table 3 A gap analysis that takes into account more parameters 
 
An example of a rollup rule that could be associated with the competency ‘having knowledge 
about Open Source Java Web frameworks’ is: ‘In order to be proficient in the competency 
‘having knowledge about Open Source Java Web frameworks’ one has to be proficient in the 
most important sub competency’. This means in our case that proficiency in ‘Spring MVC’ rolls 
up into proficiency in ‘Open Source Java Web Frameworks’. 
The source profile in our example contains two single competencies: 
 
Competencies ProficiencyScore 
Spring MVC 0.6 
JSF 0.1 
 
Although both competencies in the source profile do not meet the prerequisite level of proficiency 
required from the target profile, the gap only contains the competency with the greatest weight in 
the target profile because it is specified like this by the rollup rule. 
Spring MVC 
 Proficiency score in the source profile: 0.6 
 Proficiency score in the target profile: 0.8 
2.3 Conclusions 
In this chapter we have described our competence profile data model. The data model for the 
competency management framework of Synergetics natively supports semantics. These semantics 
are expressed by means of a domain ontology. We distinguish ontology’s at several levels of the 
competency management framework (CMF): 
• The data model of the CMF itself is expressed by means of an ontology. This allows us to 
generate logical database schemas from the ontological commitments for each application 
that commits to the CMF. Vice versa legacy competency databases can be aligned with the 
ontology. Different HR applications can then meaningfully interchange competency related 
data by interchanging their respective ontological commitments.  
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• A contextualized competency is a context specific interpretation of a competency. Therefore 
the definition and description fields of a contextualized competency will override the 
corresponding fields of the competency it references. The semantics of the definition field of 
a contextualized competency is expressed by means of a part of an ontology. We also allow 
the inclusion of semantic relations between contextualized competencies.  
• The main objective for the future will be to extend our matching engine so that it is capable of 
working with ontology’s. Doing so we will be able to calculate the semantic distance between 
contextualized competencies. 
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3  Overview Tool and Agents 
 
3.1 Overview of Existing Tools and Related Research 
3.1.1 Introduction 
To date, is still difficult for individuals, groups and organisations in Europe to get an overview of 
all the possible formal and informal knowledge resources, units of learning, programmes and 
learning networks that are available, and to identify the most appropriate one for their needs. 
The problem arises when one attempts to locate suitable information in a given area. An 
illustrating example could be a researcher who wants to pursue a post doc in a specific discipline 
and needs to explore the various possible openings in universities across Europe. In addition to 
finding the best way to access and obtain knowledge without having to manually filter out 
content, the potential post doc candidate will also be confronted with a series of questions.   
• Who could I access who has recently gone through an experience similar to the one I am 
going to embark on? 
• Who could I access who can provide me with advice on how to best proceed in developing 
the targeted competences? 
• Who could I access who can provide me with the targeted competences in a “real-time” 
mode? 
• Who could I access who can advise me on which document/site/programme is the most 
efficient/most pleasant way of developing the targeted competencies? 
• Who could I access who can provide me with direct or indirect access to the people that are 
listed above? 
• Which type of access to all these people can I actually get? 
The WWW has opened up immense possibilities for people to explore, search and access vast 
amounts of information from various sources. Despite the success of search engines such as 
Google to help people manage information within the internet, navigation remains a time 
consuming challenge especially for people who do not know exactly what they are looking for, 
and whose search of appropriate and quality content is a trial and error process that often leads to 
dead-ends. As they exist today, the majority of search engines tend to return a number of related 
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links and its relevance depends highly on the match between the terms entered and how the 
content is semantically organized. Moreover, search and overview tools do not provide access to 
the people who produce or use this content.  
3.1.2 Web Portals  
Web portals serve as a point of entry for the collection, organisation, search and diffusion of 
information. If designed with a community-perspective in mind, they can also serve as a social 
space in which users may share and exchange knowledge with one another. In an attempt to 
encourage continual usage, early portals were extended with features such as email, 
customisations and chat rooms. While many of these sites no longer exist, some, such as Yahoo! 
remain vibrant, due to continual development of its services around users’ needs, such as 
providing original content, personalized media experiences, the creation of groups and 
communities around special interests and greater functionality of its email services. 
Portals are especially useful for government agencies which have a vast repository of knowledge 
and informational resources that they need to communicate to large audience. More recently, 
portals have also sprouted up around different interest groups and communities. Community 
portals are similar to that of Yahoo and e-government sites in that they present a structured view 
of relevant information. They differ in the sense that knowledge comes from a community that 
itself determines the relevance of content and collectively build up a common knowledge space. 
As such, knowledge within such communities is a collaborative process rather than a repository. 
Furthermore, the maintenance of such portals is based on principles of self-organisation in which 
members themselves determine the nature, value and relevance of a particular contribution. This 
is evidenced by the rise Web 2.0 tools such as blogs, wikis, forums and social bookmarking, 
which places authorship and control in the hands of users, who collectively negotiate the 
emergence of relevant and interesting information (O’Reilly, 2005). Nonetheless, the design and 
development of effective portals remains a challenge, principally due to the difficulties of 
extracting knowledge, the coordination of different information sources, the use of inconsistent 
terminologies, the legitimacy of the information provided, and little maintenance of outdated 
knowledge (Wagner et. al., 2006).  
In appendix 3A we describe a number of portals whose objectives are to manage a community’s 
access to information and opportunities related to competence development, career development 
and lifelong learning. 
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3.1.3 Social Network and Collaborative Filtering Tools 
In a recent review of knowledge management research and practices, Hong and Stahle (2005) 
noted the emergence of a new generation of knowledge management systems focused on the 
dynamic self-organisation of knowledge and the creation of new knowledge and competences. 
This approach builds on previous generation systems which first emphasized locating, capturing 
and delivering knowledge, followed by the integration of concepts such as tacit knowledge, social 
learning and communities of practice toward knowledge sharing and transfer.   
This shift toward a more socially-oriented perspective is mirrored within competence 
management literature. Most recently, competence development is mainly seen not as the 
management of existing competences but as an innovative learning process, which requires the 
management of competences as they emerge from ongoing practices and activities. More and 
more, companies are focusing on the importance of relationships and networks (Cross & Parker, 
2004). The traditional aspect of the managerial role has taken a new dimension reflected in the so-
called “post bureaucratic” or “network” organisation. Mapping the awareness of “who knows 
what” and “who knows who” in a group gives members insights into the potential for members to 
tap into the expertise of their colleagues (Nohria & Eccles, 1992). A variety of social tools and 
methods are available to make more visible and accessible the social network as well as to 
promote user-driven contributions to the knowledge space.  
Social Network Visualisation and Analysis  
Knowledge visualisation is the visual display of information that aims to better transfer insights, 
experiences, attitudes, values, expectations, perspectives, opinions and predictions by using 
various complementary visualisations. It is a key issue to make knowledge visible so that it can be 
better identified, accessed, shared, discussed, applied or be managed. 
Many groups have discovered that an organisational chart can benefit substantially when viewed 
through a network lens. Visualisation of who knows what and who knows who may help network 
members define what kinds of information need to be shared within the group and then to map 
each kind as a separate network. Network-based approaches have been used by companies to map 
and visualize the competences of a company. This allows for the easier identification of the right 
person with the expertise to meet a particular need, as well as for finding suitable matches to a job 
position. Additionally, a network-based approach has been used to manage the flow of knowledge 
through the organisation.  
   D8.1 - Report with overall WP8 results during 
month 1-18, and a roadmap of Networks for 
lifelong competence development RTD 
 
TENCompetence – IST-2005-027087 Page 26 / 314 
 
Related to the visualisation of the social network is its analysis. Social network analysis (SNA) is 
a method for collecting, analyzing and presenting data about patterns of relationships among 
people and knowledge flows within a network. Having a graphic of a network people is only the 
first step. The second is to determine ways in which value may be added to such a visualisation. 
This would include for example adding different layers of information associated with each 
individual (competences, expertise, professional interest, professional goals, programmes taken, 
learning path, etc). Additionally the network must be dynamic and adapt in real-time according to 
changes in a user’s profile. 
Collaborative Filtering 
Collaborative filtering systems are software systems which help Internet users find the more 
valuable and interesting information, aided by other people's ratings. For example a collaborative 
filtering or recommendation system for music tastes could make predictions about which music a 
user may like given a partial list of that user's tastes (likes or dislikes). 
A number of methods have been developed for the "collaborative filtering" or the "social 
filtering" of information (Resnick et al. 1994; Shardanand & Maes 1995; Breese et al. 1998). The 
main idea is to automate the process of "word-of-mouth" by which people recommend products 
or services to one another. In everyday life, if a person is faced with a variety of options with 
which he does not have any experience, he will often rely on the opinions of others who do have 
such experience. However, when there are thousands or millions of options, like in the Web, it 
becomes practically impossible for an individual to locate reliable experts that can give advice 
about each of the options. By shifting from an individual to a collective method of 
recommendation, the problem becomes more manageable. Instead of asking each individual’s 
opinion, one might try instead to determine an "average opinion" of a group of similar people. 
This is based on the underlying assumption that a person would prefer to hear the opinions of 
those people who have similar interests and tastes rather than those that do not.  
The basic process behind collaborative filtering systems is the following:  
• A large group of people's preferences are registered 
• Using a similarity metric, a subgroup of people is selected whose preferences are similar to 
the preferences of the person who seeks advice or  
• A (possibly weighted) average of the preferences for that subgroup is calculated 
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• The resulting preference function is used to recommend options on which the advice-seeker 
has expressed no personal opinion as yet 
The typical application of this method is toward the recommendation of books, music CDs, or 
movies, as exemplified by Amazon.com. However, this method can also be applied to the 
selection of documents, services or products of any kind. The main bottleneck with existing 
collaborative filtering systems is the collection of preferences (Shardanand & Maes, 1995). To be 
reliable, the system needs a very large number of people (typically thousands) to express their 
preferences about a relatively large number of subjects or items. This requires quite a lot of effort 
from a lot of people.  
Ratings have proved to be an extremely powerful tool for achieving a self-organized, self-
regulated transaction community, so much so that more sophisticated electronic commerce rating 
solutions have emerged (Noy et al, 2005), incorporating features such as multiple criteria (e.g., 
Bizrate), network of trust (e.g., epinions.com) and sophisticated statistical analysis 
(openratings.com).  
Appendix 3A describes existing tools that focus on visualizing the social network and the 
resources contained within it. Additionally, emphasis is placed on tools that place the control of 
knowledge sharing and creation in the hands of the community of users. Most of the tools 
mentioned draw from Web 2.0 philosophy of bottom-up user driven self-organizing social 
network-based methods for knowledge work. 
3.1.4 Stimulus Agents 
Within any professional field, the ability to network and to navigate across networks in order to 
discover knowledge and learning opportunities is critical for both personal and professional 
development. Knowledge workers often depend on the people they know to help guide or direct 
their knowledge search. Furthermore, a knowledge worker is also part of a reciprocal relationship, 
gathering knowledge from others while providing knowledge to others. The social network of a 
knowledge community can be modelled by game simulations, within which players may 
experience, in a risk free environment, the process of knowledge exchange, which includes how 
to find the right people with the right knowledge, how to get access to these people and how to in 
turn impart knowledge to others. Through this experience, players’ reflections and insights of 
their own knowledge seeking and knowledge sharing processes can lead to an actual change in 
their knowledge sharing behaviour. 
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The level of the interactivity with the user can be radically transformed with the use of artificial 
agents which pro-actively manage the process of knowledge delivery, and more generally any 
knowledge-related processes. Agents may be used to support “intelligently” the knowledge 
worker in the whole knowledge management cycle and in particular:  
1. anticipate user’s needs 
2. propose pro-actively knowledge objects to him/her that he/she would not be aware of 
3. guide him/her, assess problems, suggest solutions, and advise him/her during his/her work 
process (decision making, problem solving, knowledge creation) 
4. assist him/her in his/her interactions with others (active support for the social process  
5. stimulate and motivate him/her (integrate the human dimension) 
6. help him/her to reflect, to restructure and to acquire new knowledge (help him to learn) 
Some examples of game simulations can be found in appendix 3A. 
 
3.1.5 Conclusions 
Designing sustainable competence development networks and systems for distributed 
communities of users is a challenging task. One of the main trends today is to extend the 
traditional knowledge management functionalities embedded in such systems with new features 
which take into consideration the social nature of knowledge exchange networks and 
communities (Cheak et al, 2006; Brown and Duguid, 2000; Cross et al, 2001; Wenger et al, 
2002). The ultimate objective of such advanced features is to support the social exchanges that 
occur between community members; in particular, the ability to generate and sustain 
‘connections’ between users, and to stimulate them to actively participate in sharing and building 
on each others’ knowledge and experience (McAfee, 2006; O'Reilly, 2005). 
 
3.2 Our Research Approach - Enhancing the Social Dimension3  
3.2.1 Introduction 
Based on the direction of knowledge management literature and business practice, our hypothesis 
is that knowing about and having access to the social network can help with decision-making and 
inform targeted efforts to promote knowledge exchange among learners. Networks, generally 
                                                 
3 This section has been adapted from Cheak A.M., Angehrn, A.A. and P.B. Sloep (2006),  
   “Enhancing the Social Network Dimension of Lifelong Competence Development and  
   Management Systems: A Proposal of Methods and Tools”, Proceedings of the Learning  
   Networks for Lifelong Competence Development Workshop, Sofia, Bulgaria. 
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defined as specific types of relations linking defined sets of people, objects, or events (Knoke and 
Kuklinski, 1982), provide access to learning opportunities. Those with connections have a greater 
capacity to leverage resources, ideas and information from the community (Woolcock, 2001). 
Furthermore those with connections outside their immediate peer group, i.e. with individuals in 
different social positions, power or expertise, are able to broker these relationships towards 
securing access to further opportunities, external information, and knowledge gathered by others 
in the community (Daniel et al, 2003; Burt, 2000). 
Our approach is that by focusing on the social network dynamics (SND) within the competence 
development and management system (CDMS), user experiences may be designed that have a 
significant impact on: 
1. The number of connections between network members; 
2. The value derived from user experiences in the network in terms of helping users meet their 
objectives efficiently; 
3. The attitude and behaviour of users, with respect to pro-active knowledge exchange and 
collaborative involvement. 
We anticipate that making visible, explicit and meaningful to users the value of the network may 
affect user motivation and levels of engagement. Such a system would provide not only 
information and resources related to competence development, but also map the network of 
people who produced or use the information.  
3.2.2 Integrating Social Networks in the System Design: Objectives 
and Guidelines 
The design of such systems should include the following principles: greater efficiency, more 
usable information, increased cohesiveness, more productive user exchanges, and higher user 
involvement. 
Greater Efficiency in the Navigation Process 
As online curricula multiply, users are faced with many options and often find it difficult to gain 
an overview of what is relevant and what is not. The most common navigational tool is a search 
engine intended to help users identify quickly the most relevant information. Depending on how 
the information is organized and the sophistication of the search query, the process may be quick 
or it may involve a tedious sifting of valuable from less valuable information. Additionally, 
representations of relationship networks such as those among people (P2P) and between people 
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and competence development programs (P2CDP) can provide enhanced navigation within the 
system, by having learners use other learners as pointers toward resources and learning 
opportunities. To date, a network or community is represented mainly in the form of a directory. 
More innovative and dynamic approaches may be used to link knowledge and knowledge 
resources to the people who possess and use them. 
More usable information 
Knowledge work that focuses only on the retrieval of information from repositories will largely 
ignore a large part of knowledge that is not present in documents, i.e. experiences, social 
knowledge, and know-how. Within a network community, the experience of others serves as a 
filter for identifying the most appropriate and “tested” learning paths (Janssen, 2006; Peterson 
and Levene, 2003). CDMS users may identify other users with similar learning objectives or 
users who have already achieved their targets, and seek advice and recommendations that are 
based on actual practice.  
Increase the cohesiveness of group relationships 
Social networking is a natural means for individuals to get to know others in their field and to 
seek out knowledge. Fostering networking processes and maintaining and strengthening ties 
within groups help reinforce the glue with which a community is bounded together (Fukuyama, 
2000). Communities marked by higher levels of cohesiveness also exhibit higher levels of trust 
(Putnam, 1993). Research has shown that trust is a key factor to the development and 
maintenance of groups and communities (Iacono and Weisband, 1997; Powell et al, 2004). 
Companies themselves recognize the importance of the “water-cooler” for facilitating 
interpersonal relationship building, the formation of both strong and weak ties, the development 
of trust, and the transfer of knowledge (Brown and Palincsar, 1989).  
Stimulate productive exchange 
Cooperation is powerful if it leads to the leveraging of resources, ideas and information towards 
fulfilling ones personal and professional goals. Peer interactions can lead to emergent knowledge 
(Jung et al, 2002), stimulate reflection, improve self-esteem, commitment to work, a sense of 
belonging and higher levels of participation (Kester et al, 2006). Collaborative activities may also 
bring in a higher-level discourse which includes the exchange of ideas, explanations, 
justifications, speculations, inferences, hypotheses and conclusions that lead to more productive 
exchange and new learning (Whipple, 1987). As Woolcock notes, “the latest equipment and most 
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innovative ideas in the hands or mind of the brightest, fittest person, however, will amount to 
little unless that person also has access to others to inform, correct, improve and disseminate his 
or her work” (Woolcock and Narayan, 2000). 
Higher user involvement 
Through social and collaborative experiences, individual learning may be extended to what one 
might accomplish alone (Vygotsky, 1978). Constructivist principles position the learner in an 
active role, responsible for not only ones’ own learning but also influencing the learning of others 
(Lave and Wenger, 1991). The challenge to community design is how to potentially transform 
passive learners who receive pre-packaged learning courses and activities into active contributors 
to the knowledge space. 
3.2.3 Proposed methods and tools  
We propose the introduction of a number of features to enhance current CDMS. Such features 
range from social network analysis and visualisation tools that facilitate communication and 
exchange, to more innovative approaches such as advanced simulations to scaffold networking 
and knowledge exchange behaviour, and to the use of stimulus agents acting on user models to 
propose networking choices and to highlight cooperative opportunities. Additionally, policies of 
self-organisation (terms of use, standards and quality, reward system, membership/ role) will be 
tested to guide how users learn, share and create knowledge and support each other. Figure 1 
shows the connections between the proposed methods/tools and their intended outcomes. 
Figure 1: Social network-based models and tools and intended outcomes 
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High-level visualisation of social networks and competence development programs 
Most existing search engines for information work off a query to present users with a list of 
documents. However, our objective is to test the impact of information delivered in a more 
interactive and dynamic form such that it reflects the structure of underlying social networks. 
Additionally, searching for individuals is equally important as these represent the source of ‘tacit’ 
knowledge oftentimes missing from a list of documents.  
To this effect, interactive visualisations of the people and processes (who is interacting with who 
and on what) will assist in making the CDMS space more tangible and easier to navigate 
(Erickson and Kellog, 2000). These visualisations will present knowledge as a web of 
connections which users may explore and discover. They will also include a very synthetic and 
rich view of useful and usable information, be adapted to user profiles and current learning 
objectives, and open up opportunities for collaboration and community building. Technologies 
similar to Kartoo (www.kartoo.com), a meta-search engine with visual displays and other open 
source software (such as Touchgraph and Inflow) may serve as examples.  
Games for promoting discovery, socialisation and collaborative behaviour 
Simulations, in the form of games, provide a learning-by-doing approach (Angehrn, 2004) that 
may guide users toward discovering the social network structure and networking opportunities 
within the CDMS. Serious games have been in the market for a number of years, and have played 
a significant role in training activities in certain sectors, notably those in defence and aviation. 
Driven by falling technology costs, rising technological capabilities and changing attitudes of 
users, serious games are quickly moving into other sectors as serious tools with business 
relevance (Schooley, 2005). 
Within the educational contexts, games have been successfully and extensively used to develop 
the competencies of managers, engineers and decision-makers in top business schools (such as 
MIT, Stanford, etc.) in managing change and innovation in different types of organisational 
contexts (Angehrn, 2004; Angehrn, 2005). 
A concrete example of a learning experience which can be classified as a SmallWorld Simulation 
is the ‘EIS Simulation’ (Manzoni and Angehrn, 1997; Angehrn, 2004/5) which has been widely 
adopted over the last few years to substitute or complement traditional ways of teaching change 
management competencies to engineering and management students, as well as to experienced 
executives.  
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The objectives (see figure 2) of such simulations are to: 
• Gradually increase the level of familiarity of each user with a specific space or feature of the 
overall system 
• Increase the value perceived by each user from using the system by locating and suggesting 
the ‘exploration’ of valuable spaces, knowledge assets and members 
• Gradually increase the level of participation/involvement of each user 
 
 
 
 
 
 
 
 
Figure 2: Change Process within Simulated Games 
Based on the EIS simulation, we propose developing a similar simulation-based learning 
experience for CDMS users. This simulation will consist of a network of professionals within a 
field, with simulated characters, each with a competence profile as well as connections to 
competence development opportunities. Users playing the simulation will be given a mission that 
will launch them into an exploration and experimentation with social network space and its 
features. 
We anticipate the impact of the simulations to be three-fold: 
• Users will become familiar and adapt to the virtual environment. They will do so by gaining 
an understanding of social networks, developing navigation skills, and discovering system 
spaces and their communicative and collaborative features. 
• Users will undergo socialisation on a continual basis as the simulation assists them in forming 
connections among people. 
• The gradual adoption of ‘desired’ behaviour, i.e. transforming users from lurkers to active 
contributors. 
   D8.1 - Report with overall WP8 results during 
month 1-18, and a roadmap of Networks for 
lifelong competence development RTD 
 
TENCompetence – IST-2005-027087 Page 34 / 314 
 
These games will be designed with the intent of stimulating more productive exchange and higher 
user involvement by scaffolding users’ social and knowledge seeking experiences within the 
network. 
Stimulus agents based on Social Network Analysis tools 
According to Cohen and Prusak, “knowledge flows along existing pathways in organisations. If 
we want to understand how to improve the flow of knowledge, we need to understand those 
pathways” (Cohen and Prusak, 2001).  
Social network analysis (SNA) is a method for collecting, analyzing and presenting data about 
patterns of relationships among people and knowledge flows within a network (Wasserman and 
Faust, 1994; Garton et al, 1997). As a knowledge management practice (Cross et al, 2001),  SNA 
has been used to study knowledge flows (Krackhardt and Hanson, 1993), the emergence of 
groups and the quality of their social relationships (Muncer et al, 2000), as well as collaboration, 
innovation and knowledge diffusion (Abrahamson and Rosenkopf, 1997; Ahuja, 2000). 
Data from SNA may be leveraged to accelerate the flow of knowledge and information across 
functional and organisational boundaries; to identify the thought leaders, key information brokers 
and bottlenecks; and to identify opportunities for increasing impact by increasing flow.  
Stimulus agents will act on SNA data as well on information from user profiles to generate 
interventions to stimulate the participation of users (Angehrn, 2004; Nabeth et al, 2005). Agent 
interventions may include suggesting connections among users, setting up groups, closing the 
gaps in people’s knowledge of other members’ expertise and experience, and strengthening the 
cohesiveness within existing teams (Angehrn, 1993). 
These agents will serve as knowledge exchange facilitators, working towards increasing the 
cohesiveness of group relationships. Policies for managing the network are covered in chapter 4. 
3.2.4 Conclusions 
A community thrives not only on its resources, but also on the relationships among its members. 
However, the emergence of a community of knowledge workers within which members actively 
exchange and create knowledge remains a major challenge within online competence 
development and management systems. We address this challenge through a social-networks 
based approach, focusing on the connections between people and supporting knowledge exchange 
activities once these connections are set up.  
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We are now developing a complete framework to describe the effects and interactions of these 
tools toward the adoption of pro-active networking and knowledge sharing behaviour. We 
envision that such a framework will be modelled as a change process in which users become 
increasingly more invested, self-organized and self-directed in their knowledge-related activities. 
3.3 Design of Overview Tool and Embedded Dynamics4 
3.3.1 Introduction 
Our objective in this section is to present our vision of the users’ lifecycle in a competence 
development context, and discuss the approaches and technologies that we are designing to (i) 
facilitate social networking (i.e., users-to-users and users-to-community connections (Wasserman 
and Faust, 1994; Watts, 2003; Cross and Parker, 2004), (ii) help users identify relevant learning 
opportunities and make informed decisions (i.e., users-to-competences connections), and (iii) 
foster active contributions to the collective knowledge space (i.e., competences-to-competences 
connections). We also show how network navigation functionalities, embedded intelligent agents 
and connection games can support the lifecycle of competence development. 
3.3.2 Competence Development Lifecycle  
The focus in the TENCompetence project is on the design of an interactive system to provide 
users interested in extending their competences with an overview of possible Competence 
Development Opportunities (or CDOs). In such a system, users are able to access information 
related to a variety of CDOs, including not only traditional courses, workshops, and reference 
material, but also ‘live’ resources, such as communities of practice developed around a given 
competence, or experts and peer groups. Such systems can be considered as interactive 
knowledge repositories which inform and guide competence development decisions in 
organisations, educational institutions, and individuals. The challenge is now to make sure that 
such systems (i) provide sustainable value to users, and at the same time (ii) stimulate users to 
contribute their knowledge, insights and experiences on a continuous basis. In order to address (i), 
we hypothesize that users seeking competence development support go through several phases 
(cf. figure 3) corresponding to Rogers’ change and adoption stages (Rogers, 2003).  
  
                                                 
4 This section has been adapted from Sereno, B., Boursinou, E., Maxwell, K. and A.A. Angehrn  
   (2007)., “Supporting Social Interaction in Intelligent Competence Development Systems”,  
   Proceedings of the Learning Networks for Lifelong Competence Development Workshop,  
   Manchester, UK, forthcoming. This section is part of the internal deliverable ID8.7. 
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Figure 3: Competence Development Lifecycle within a CD Network (User perspective) 
 
At first, users might act very much as ‘free-riders’ and passive ‘lurkers’. In this first phase, the 
main objective is to help users become increasingly aware of what is going on in the network by 
encouraging them to explore the system to see how it could effectively support them in 
identifying relevant competence development experiences and opportunities. In a second phase, 
users might develop increased interest in the system and the users’ community and become 
gradually more actively engaged and motivated to spend their time with the system. It is in this 
critical phase that users can move beyond passively “watching” the content of the system and the 
behaviour of other users. They will start realizing the value of expressing their own insights 
related to specific CDOs, or the value of extending their user profiles with more information 
about themselves and their competence development expectations and objectives. Once their 
interest is high enough, users are expected to enter the third phase, and start becoming actively 
involved by contributing their own experiences, engaging in exchanges and gradually establishing 
relationships with other users. If they see that these exchanges are valuable and recognize the 
system and the network as a significant support for their competence development process, this 
phase will lead to a final “adoption” phase in which users will develop the necessary motivation 
and competence to become active members of the network, engaging in a mutually productive 
and sustainable knowledge exchange with the system and the users’ community.  
The ultimate goal of the features described in this section is to help users move efficiently 
through the phases of the lifecycle, providing them the motivation, the competence and the 
confidence necessary to gradually become well-connected, aware, involved, engaged users, who 
can extract value from their system usage (through their connection to other users, to relevant 
knowledge informing their decisions, and to competence development opportunities) and at the 
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same time contribute to the community by pro-actively sharing their experience and the expertise 
they have developed over time. 
3.3.3 Designing the Overview Tool 
Based on our research of available tools and theories, we decided that our overview tool should 
include two important design features which are currently lacking. Firstly, we structure the CDOs 
according to their “social” dimension, and secondly, we use both traditional/linear and network-
based representations in order to stimulate users to “think networks/think connections” rather than 
proceeding through content in a linear way like in traditional systems. Thus, a first important 
objective is to provide users with a good overview of available CDOs. This can be achieved by 
supporting the users in navigating through a Structured Space in which different type of CDOs 
are grouped in categories. 
 
 
Figure 4: Main Page of Overview Tool 
 
As shown in figure 4, CDOs can be grouped in four Main Categories as a function of the Type 
of Experience they propose to the users. In fact, such an experience consists mainly in 
interacting with either “Things” (i.e. more or less interactive artefacts or "knowledge containers" 
such as books or software) or “People” (like experts, peers, or friends) in different types of 
"knowledge exchange contexts" (like an online workshop, a traditional course, or a one-to-one 
meeting or exchange). The "social" component of the experience will be low or high accordingly. 
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In the first Main Category we have CDOs facilitated by non-interactive material such as Books 
or Videos. In the second Main Category we find interactive material such as Online Tutorials or 
Single-User Games. In the third Main Category we have CDOs facilitated by interacting within 
specific knowledge exchange contexts (a Course, a Community, etc.) with a group of other 
people, such as participating in a Workshop or a Multi-Users Games. Finally, in the fourth Main 
Category we have CDOs enabled by interacting directly with people such as experts, peers, 
teachers, but also family members or friends.  
For each Main Category of CDOs, the user should be able to display the corresponding CDOs in 
different ways, to facilitate navigation through:  
• Linear Browsing - as displayed above. 
• Resources Maps - visualisation of networks linking different CDOs (CDO-CDO 
Relationship Networks) according to different criteria - similarity, types, related 
competences, etc.  
• Connection Maps - visualisation of networks linking CDOs to People (CDO-People 
Relationship Networks) according to different criteria – awareness, knowledge, interest, etc. 
• People Maps- visualisation of networks linking People to People (People-People 
Relationship Networks) according to different criteria – groups, knowledge, interest, etc. 
Options 
Our overview tool is described in detail in appendix 3B, and its implementation progress is 
reported in appendix 3D.  
 
3.3.4 Connecting Users 
To support users throughout the lifecycle, we have identified four distinct domains in which the 
users’ ‘connectedness’ can be gradually enhanced in a significant way (that is, via the 
establishment of new connections or the strengthening of existing ones). These four distinct 
domains determine a structured context for injecting different dynamics (network visualisations 
and browsing, intelligent agents and game dynamics) in the system.  
 
   D8.1 - Report with overall WP8 results during 
month 1-18, and a roadmap of Networks for 
lifelong competence development RTD 
 
TENCompetence – IST-2005-027087 Page 39 / 314 
 
 
Figure 5: Four Domains for “connection”-enhancing Embedded Dynamics 
 
As illustrated in figure 5, the four domains include: (i) Helping users to better “connect” to 
themselves (in which case value can be created by letting users reflect on their own competence 
development experiences and objectives), (ii) Helping users to better “connect” to the user 
community (identification of relevant users and groups, notification of and involvement in 
community roles and events), (iii) Helping users to better “connect” to CDOs documented in the 
system (recommendation of relevant CDOs and CDO categories) and (iv) Helping users to better 
“connect” to the system itself (to enhance the users’ competence to generate, extract value from, 
and contribute to the system). 
In concrete terms, agents can stimulate users on a regular basis to review their own personal 
profiles and competence development objectives (Angehrn, 1993; Roda et al, 2003) in the light of 
recent experiences, contributing to (i). Agents can also make sure that users explicitly describe 
their relationship networks, and are stimulated to extend them through exchanges with 
appropriate peers, contributing to (ii). Game-like dynamics, beyond supporting individual and 
collaborative learning (Wideman et al, 2007; Manzoni and Angehrn, 1997) can also contribute 
significantly to (ii), providing an opportunity for users to meet and know each other in informal 
contexts. Furthermore, agents can reduce the search costs for relevant CDOs and proactively 
invite users to explore them, contributing to (iii). Finally, agents or game dynamics can help users 
learn to use the specific features of the Competence Development system more efficiently, 
contributing to (iv) e.g. by ‘connecting’ novice and expert users so that they can share best 
practices in using the system in an effective way. 
Ultimately, these embedded dynamics are all focused towards promoting and stimulating action, 
via dynamically-generated suggestions, maintaining existing relationships (connections) and 
promoting a high level of willingness to exchange within a community. Such actions aim 
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specifically at helping users discover and connect to network resources (other users, or different 
types of knowledge assets (Boisot, 1998) which will support their own social and competence 
development, learn about and from other users through game-like dynamics developed to 
encourage them to share their competences and work together towards a common objective, 
identify and engage in suitable CDOs (formal learning) or more informal knowledge exchanges 
with relevant peers and experts, and finally increase their motivation to share their own 
experience and insights which will contribute to an increase in the overall value of the system 
both for themselves and the user community. 
3.3.5 Network Navigation Functionalities  
Networks must provide users with facilities to generate and strengthen valuable connections to 
ensure the social dimension of the competence development process is supported. The power of 
these social and knowledge networks comes from the connections one can access. Not only can 
we benefit from our own connections, but we can also find out who –amongst the people we 
know- knows someone who may know something about a given subject (Wasserman and Faust, 
1994). Enabling people to think in terms of networks (networks of relationships among people, or 
between people and knowledge assets, as well as networks of relationships among competence-
related knowledge assets) requires therefore the possibility for users to visualize and browse 
through a graphical representation of the network, rather than traditional linear representations. 
This is why we are investigating a set of enhanced features that could be embedded in traditional 
competence development systems in order to better support users and their competence 
development lifecycle. 
Providing users with the possibility to produce, visualize and browse through relationship 
networks between people and people (e.g., user ‘A’ knows user ‘B’), between people and CDOs 
(e.g., user ‘A’ has contributed to the development of CDO ‘C1’), and between CDOs and CDOs 
(e.g., CDO ‘C1’ addresses the same competences as CDO ‘C2’) has a potentially high value but is 
also associated with a higher degree of complexity. To reduce this complexity we are currently 
investigating which network-specific functionality needs to be provided. Such functionality 
includes a variety of selective display options - through which large/dense networks can be 
“centered /focused” around a given node (a person or a knowledge asset) – as well as network 
filtering options enabling users to remove unwanted information from the network representation. 
Expression-based, CDO type and subtype-based, connection-based and rating-based filters, to 
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name but a few, will offer powerful ways to reduce the complexity of the network and support 
effective network visualisation and navigation. 
3.3.6 Connection Agents and Game-like Dynamics  
In order to bring life to the system and stimulate users to gradually move though the different 
phases of the lifecycle model, we are developing connection agents which provide embedded 
dynamics. Agents can be perceived by users as virtual characters inhabiting the network and 
responsible for enhancing the users’ experience, for instance by regularly suggesting new or 
relevant CDOs, by pointing to interesting trends and events, or by initiating connections between 
users who have followed similar CDOs and happen to have related objectives. Agents aim to 
bring value to the users by helping them establishing “connections” in the four domains identified 
in figure 4.  
A concrete example of an agent we are currently investigating is the so-called “Personal 
Development Agent”, who acts as a personal coach (Roda et al, 2003; Cross and Parker, 2004). 
The goal of this agent is to help users better understand themselves and their needs by helping 
them formalise their objectives as well as their current and desired competences. It will suggest 
existing competences related to the ones users have indicated, and will provide them with initial 
tentative connections to both relevant users who have a similar user profile and to relevant CDOs 
that they may want to explore to address their desired competences. Other agents include “CDO 
Connection Agents”, responsible for maintaining a consistent network of relationships between 
the CDOs included in the system, and “Concierge Agents” responsible for updating users about 
relevant events, particularly when they log in after a while and need to be “re-connected” with the 
community. 
Game dynamics can be defined in general as experiences that help participants gain awareness of 
a complex situation by letting them experiment with various solutions to a problem, and by 
showing them the consequences of their choices. They provide a situated context for learning and 
encourage participants to try and experiment, while ensuring that they learn something out of it 
via feedback on their decisions. Teams seem to provide a very good setting for games, as they 
regroup different users with different experiences and approaches to a given problem. They are 
especially interesting because they trigger debate and discussion as to how to best solve the 
current situation, thus making everybody even more engaged in the game scenario. 
In the particular context of the Overview Tool and the TEN Competence Project, relevant games 
are those stimulating the creation or the reinforcement of the different types of connections 
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described in section 3.3.4. It should also be noted that Connection Games and agents work 
together to maximize the value of the users’ experience. In the context of Connection Games, 
agents can play three distinct roles: (i) “Before” a Connection Game starts, they can support the 
selection of the most appropriate players (matching users to Connection Games) and provide 
them incentives to participate, (ii) “During” the game, they can intervene to  improve the game 
quality, and (iii) “After” the game, they can actively stimulate individual users to integrate the 
insights gained through the game experience and engage in follow-up activities (such as revising 
one’s personal profile, visiting specific CDOs related to the game played, engaging in knowledge 
exchanges with other users/fellow players, share comments and insights, etc.).  
A number of examples of specific Connection Games we are currently developing are described 
in appendix 3C. (Designing Competence-related Connection Games) and summarized in table 1: 
 
Connection Game 
Name 
Summary of GamePlay Connection Targets 
Achieved 
“ProfilAMat”: Profiles 
Annotation and Matching Game 
 
 
Type: Profile-related Connection 
Game 
In this game, played in parallel by 
pairs of anonymous users over the 
Internet, users get exposed to 
different Profiles from other users 
(including their own) and have to 
provide annotations/ remarks about 
the profiles until they match, in a 
similar way as in the ESP, 
Verbosity and similar successful 
internet-based matching games 
(von Ahn and Dabbish, 2004; von 
Ahn et al, 2006). 
- browse through and reflect 
about relevant profiles 
- gather annotations related to 
profiles and provide 
feedback to existing profiles 
- provide opportunity to 
identify relevant community 
members 
“MutAnT”: Mutual 
Anonymous Tagging Game 
 
 
Type: Profile-related Connection 
Game 
This game is played by a group of 
users, whose personal Profiles are 
anonymized and then associated to 
virtual characters populating the 
department of an organisation 
which has to be downsized (only 3 
can be retained). Players have to 
first individually and then jointly 
decide which 3 to retain, explain 
their choices and try to guess which 
3 will be retained by the group of 
players 
 
 
 
 
 
 
. 
- connect to other users with 
relevant profiles 
- connect to how other 
“assess” and comment  the 
own profile anonymously 
- connect their own 
competence development 
plans with the ones others 
would advise 
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Connection Game 
Name 
Summary of GamePlay Connection Targets 
Achieved 
“L2C/CDC”: Learning to 
Collaborate (in Competence 
Development Contexts) Game 
 
 
Type: Collaboration and 
Knowledge Connection Game 
In this online game groups of 
players are engaged in an 
entertaining and realistic role-
playing scenario in which they 
need to take individual, small team 
and large group decisions 
collaboratively. The performance in 
the game depends on their 
capability to reach consensus and 
share/combine their knowledge 
online using different comm. 
technologies, as in the 
collaboration- related simulations 
developed in the L2C Project 
(Angehrn, 2006; Angehrn et al, 
2007). 
- connect to relevant users in a 
realistic organisational 
decision making context 
- connect to CDOs related to 
the fundamental competence 
of “collaboration” 
- connect with one’s own 
competence (or lack of 
competence) to collaborate 
and reach consensus with 
others in small teams as well 
as larger groups/ 
communities 
“CoRe”: Competence Renewal 
Diffusion and Resistance Game 
 
 
Type: Organisational Connection 
Game 
In this game, players operating in 
small teams are challenged to 
spread a new set of competences in 
a simulated organisations populated 
by virtual characters displaying 
different forms of resistance to 
renew and acquire new relevant 
competences, in a similar way as in 
EIS, EduChallenge (Angehrn et al, 
2005) and similar successful 
SmallWorld Simulation games 
(Angehrn, 2006). 
- connect players to peoples’ 
(and to their own) resistance 
to competence renewal 
- connect to the reality of 
diffusing new competences 
in organisational contexts 
- connect to relevant profiles 
and CDOs related to the 
professional area simulated 
in the game 
 
Table 1: Examples of Connection Games 
 
3.3.7 Inside a Usage Scenario   
Here we describe a user scenario illustrating some of the concepts and approaches we have 
developed in this section.. It details the interaction of a user interested in locating Competence 
Development Opportunities (CDOs) related to a given subject, “Ajax”. 
A first approach consists in using the network visualisation features to display all the CDOs 
which address “Ajax” and then use the selective display and network filtering options mentioned 
in section 3.3.4 to narrow down the search to CDOs fitting the specific preferences of the user 
(e.g. books and online courses addressing “Ajax”). The same network visualisation options could 
then be used to display not only relevant CDOs, but also other users who are knowledgeable 
about them. In this way, using network visualisations, the user could easily identify people she 
knows who are in some way related to relevant CDOs (as they have read and commented a 
related book or attended an online course on the subject). 
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A second approach requires the user to indicate explicitly to the system that she is interested in 
developing her “Ajax” competences (by adding this information to her personal profile). 
Automatically, the agents embedded in the system will be activated and generate suggestions for 
relevant CDOs (as described in section 3.3.5), pointing also to discussion forums in which users 
exchange their opinions about “Ajax”, as well as to a list of relevant users to be contacted. In this 
case, agents would significantly reduce search costs for the user and also help her answering the 
question “Who do I know who knows about the subject I am currently interested in?” In case 
none of the people she knows are directly knowledgeable about “Ajax”-related CDOs, the user 
could use the network visualisation features to display relationship networks and identify the 
“shortest path” to a relevant expert (“Who do I know, who knows somebody, who knows 
somebody who is knowledgeable about “Ajax”). 
3.3.8 General Design Considerations 
Appendix 3B describes in detail our design of a socially-enhanced virtual community 
environment in a competence development context. It includes the design of the CDO overview 
dimension, the design of the people and virtual community dimension, and the design of the 
embedded dynamics (stimulus agents and game dynamics), as well as considerations about value 
creation, measurement and sustainability, and several user scenarios. 
 
3.4 Implementation Details5 
3.4.1 Software Architecture  
The software architecture of our socially-enhanced virtual community environment will follow a 
layered modular approach. We describe here the main architectural modules and their 
functionality, composition and interrelationships across the overall system. Details can be found 
in appendix 3D. 
                                                 
5 This section is part of the internal deliverable ID8.7. 
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We will follow the commonly used 3-tiered approach for Internet application development. It 
includes: 
1. a data tier - presented by application databases 
2. a server tier - runs on an application/Web server 
3. a client tier - runs on a Web browser 
The server tier on its own will be partitioned into two other layers - the business layer and the 
Web layer. The business layer is going to include all the server-side business objects such as data 
access objects, session support objects, and specific domain objects, while the Web layer will run 
under a Web server and will be devoted to generation of the user interface and will serve as a 
front-end receiving client requests. (See figure 6). 
Providing Java (J2EE) is going to be used as a core development platform, the business layer can 
be represented by Enterprise JavaBeans components and/or custom Java business classes, while 
the Web layer can be built by servlets plus Java Servlet Pages or Java Server Faces. All the 
business and Web components run within correspondent containers provided by the application 
server. The client itself could be dynamically generated HTML/CSS (or XML/XSL/CSS) and 
JavaScript running on a Web browser. 
 
Figure 6: The three elements of our layered approach 
 
Client Tier (Web browser) 
                       Server Tier (Application Server) 
Web Layer 
Business Layer 
Data Tier (RDBMS) 
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3.4.2 Overall Software Design 
Figure 7 represents the overall software design by an UML deployment diagram. It includes the 
main application modules and shows their location in terms of the multi-tiered application 
approach. It comprises the following modules: 
• Competence Development Opportunities (CDOs) Overview Tool 
• CDO Profiler Component 
• People/Community Overview Tool 
• Instant Messenger Module 
• Login/Session Manager 
• External communication tools - such as forums, blogs, chat mechanisms, etc. 
• Agents Controller - manages the Stimulus Agents 
Each of these modules is presented by a client and a server component.  
The data layer is presented by two main database groups: 
A. Main databases: 
• Events database 
• Member database 
• CDO database 
B. Secondary databases: 
• Relationships database 
• Other databases - such as for internationalisation, interests, competences, etc. 
 
 
 
 
 
 
   D8.1 - Report with overall WP8 results during 
month 1-18, and a roadmap of Networks for 
lifelong competence development RTD 
 
TENCompetence – IST-2005-027087 Page 47 / 314 
 
 
 
Figure 7: Main Components of the Layered Architecture 
 
Further details about the software design and current progress of the implementation of the 
Overview Tool can be found in appendix 3D. 
 
3.5 Conclusions 
This chapter has presented our vision of a more socially-aware competence development system 
and the dynamics we believe are necessary to gradually “connect” users - to themselves, to the 
user community, to relevant knowledge assets in the system, and to the system itself - as well as 
increase their motivation and capability to act as active members of a learning network. We also 
described a number of specific connection-enhancing features and dynamics we are currently 
exploring: Network visualisation and navigation tools provide means to browse and filter the 
network, making the most use not only of one’s network, but also of the networks of each 
member of one’s network. Stimulus agents are responsible for suggesting connections between 
users and/or knowledge assets and competence development opportunities. Finally, game 
dynamics contribute to the development of rich exchanges within and across community 
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members via learning-by-doing experiences. We are currently developing prototypes in the 
context of the TENCompetence project to validate these components and assess their suitability to 
extend current competence development systems and learning networks. 
The key domains related to the design of effective Overview Tools that we have identified for 
further exploration are summarized in figure 8. 
 
 
 
Figure 8: Key Research Domains to Explore Further 
 
In particular, specific research questions that we are addressing and exploring further include: 
1. Enabling users to switch from “linear” to “network”-based models, through the deployment 
of visualisations of dense social and knowledge networks representing relationships between 
people and different types of knowledge assets (competences, learning objects, competence 
development programmes, CDOs, etc.) has a very high potential value. Nevertheless it 
requires that we address and resolve a number of representation- (visualisation and 
aggregation) and complexity-related challenges. We will explore these further to see to what 
extent they can be injected effectively as value-adding visualisation and navigation services 
in the overall TEN Competence infrastructure. 
2. Connection Agents operating dynamically and proactively with the community of users and 
contributing to suggest and create value-adding connections among users and between 
users and relevant knowledge assets and community activities, are a second high impact 
domain we have identified. Nevertheless the mechanisms regulating the intervention 
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dynamics of such agents throughout the Competence Development Lifecycle (see section 
3.3.2), and how such agents can gradually develop a trust-based relationship with users (agent 
acceptance challenge) needs to be explored further.   
3. The design of engaging game-based dynamics as a way of strengthening and extending the 
social networks is the third promising research area we have identified. First, the games we 
are currently designing will need to be validated and fine-tuned in order to guarantee (1) their 
acceptance by users, and (2) the effective value created through the involvement of games 
at the individual, group and user community levels. Second we will need to explore in detail 
the inter-play between games and agents intervening before (players selection), during 
(involvement stimulus), and after (reflection/game experience debriefing stimulus) the 
competence-related connection games to be injected in the overall TEN Competence 
infrastructure. 
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4  Learning Network Management 
 
4.1 State of the art review for network management 
Objectives 
Successful communities are characterized by boundaries which protect their collective good, 
populated with a heterogeneous group of members to assure their liveliness and equipped with 
guidelines that foster ongoing interactions among its members. Although norms and rules may 
arise out of member interaction, policies and purpose of the community need to be communicated 
in order to set initial boundaries within which to act (Weber, 2004). These policies can then be 
renegotiated by community members as the network evolves. This work will describe models that 
help explain and understand the functioning of networked communities as well as tools that help 
manage them, all the while preserving a maximum of user autonomy and control. It will also 
present policies and identify services that foster successful, self-organizing communities, 
including their ontological requirements. Such policies and tools are important because they allow 
for the emergence of network communities that are increasingly self-governed, self-organized and 
decentralized. 
Models and methods 
As far as the functioning of communities is concerned, two kinds of models may be discerned. 
There are models that aim at the dynamic behaviour of communities and mainly have an 
explanatory function. To the extent that they provide successful explanations, they may also be 
used as a basis for community design and management. And then there are also conceptual 
models or domain models that seek to make an inventory of pertinent terminology and describe 
the way terms are related to each other. Such models do not explain nor provide development or 
design guidelines; their function is to provide a useful vocabulary. In this section, we will first 
describe a domain model and then describe various dynamic models that each focus on a 
particular aspect of communities. 
Domain model 
Community 
A learning network is, among other things, a community of people (members) who share the 
intention to learn something about a particular domain of knowledge. Actually, calling a learning 
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network a community presumes already too much, as its connotation is one of people who 
somehow interact and have a shared history. We do not assume this to be the case up front, 
although it may, as a matter of contingent fact, happen to be true for some of the members. 
Eventually, it will become true. Either way, we assume that strengthening the social ties within a 
(learning) community will positively affect learning. So, through active participation in the 
community the learning goals people have set for themselves will be attained more effectively, 
more efficiently, more attractively; or, put differently, reshaping a learning network as a 
community enhances the quality of the members’ learning experience. 
Activities and roles 
The strengthening of social ties does not come about automatically. Mechanisms that allow or 
even stimulate the members to interact will have to be implemented. Typically, members engage 
in some sort of joint activity, i.e. they individually carry out tasks that fit into an overall activity. 
It is through their joint participation in an activity that mutual ties are strengthened. With respect 
to a particular activity, community members may be classified as participants and non-
participants. The latter stay out off the activity entirely, may not even be aware of its taking place, 
the former carry out tasks. With respect to some activity, participants adopt roles that are specific 
to that activity (although similarly named roles are likely to occur in other activities). 
For example, the activity of peer-tutoring in ad hoc, transient (sub)communities (Kester et al., 
submitted; Sloep et al., submitted) may take place in a learning network’s community. Those 
outside the ad hoc community are non-participants, those inside are participants. In the example, 
there are two kinds of participants, a tutee, whose task it is to ask a question, and several peer-
tutors, whose task it is to answer the tutee’s question. Asking a question, answering a question, 
reacting to someone’s answer, rephrasing the original question are all tasks in the overall activity 
of peer-tutoring. 
Playing an initiation game in the course of joining a particular learning network is another 
example of an activity. Here the initiation game is the overall activity and the notion of a role is to 
be taken quite literally. Tasks are moves made in the game. A concrete example could be two 
opposing teams trying to find the way out of a virtual maze. The sole purpose is letting 
participants get to know each other. All participants may have the same role, although they are on 
different teams, or there may be role differentiation. Sharing bookmarks through a public site, 
such as del.icio.us, is another relatively simple example of an activity. Here every member might 
be a participant. There are two roles, active providers and lurkers. The entire activity consists of 
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two tasks only, sharing a bookmark and finding someone else’s bookmarks. Lurkers do only the 
latter, providers do both. 
With respect to learning, joint activities may be grouped into two broad categories, depending on 
the goals of the participants and a few other characteristics (Strijbos, 2004). On the one hand 
there is collaborative work, such as found in project teams. The people on such a team have 
different responsibilities (division of labour); each participant contributes to a single common 
goal such as producing a joint report or software product. As a consequence their individual tasks 
are to some extent synchronized in time. In a learning situation, the goal to be pursued is set by a 
teacher in the form of an assignment; often also the allotment of the work is also done by the 
teacher, as is the setting of an overall time-frame, often also of detailed milestones. Typically, the 
common end result will be assessed and no distinction will be made between individual 
contributions. Often, individuals will be assessed too, but that then pertains to their behaviour as a 
group member. 
On the other hand, there is cooperative work. Participants all pursue their own private goals, there 
is no division of labour, and all have their own schedules they adhere to; so there's no 
synchronisation of individual tasks. Teachers are not involved in this, with the exception perhaps 
of suggesting that teaming up with someone else may be useful. Typically, only individual 
products are assessed, irrespective of whether they were the result of an individual or joint effort. 
Participant characteristics 
Participants in a particular activity need to be describable in terms that are relevant to their role in 
a given activity. Participants may be described in many different ways, but what matters here are 
the characteristics that are relevant to the activity they participate in. Non-participants do not need 
to be characterized, at least with respect to the activity in question. 
For example, tutees in the peer-tutoring activity are characterized as group by their asking 
questions. An individual tutee is characterized by the specific question he or she asks. Peer-tutors 
are characterized by their role as question answerers. Each tutor is more or less suitable as an 
answerer. Their suitability really is an aggregate of content competence, tutor competence, 
eligibility, and availability. Other characteristics could be taken into account, such as number of 
questions answered, recent history of questions answered (Kester, Sloep et al., 2006; Kester, 
Sloep et al., in press). With respect to the initiation game – getting out off the maze – all 
participants adopt the same role within one team. The team is characterized by the progress it has 
made; this characterisation is identical for all members on the same team. With respect to the 
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bookmarking activity, a participant is either a provider or a consumer. A particular participant 
could be characterized by his or her historical record, by the total number of bookmarks 
contributed, by the diversity of the bookmarks, etc. 
Proximate and ultimate goals 
Every activity in a community has a particular purpose. One should distinguish between 
proximate and ultimate goals. Being part of a learning network, we assume all participants to 
have a similar ultimate goal, which is to become more proficient with respect to a particular 
aspect of the domain of knowledge that the learning network covers. The ultimate goals only 
differ with respect to their exact elaboration: although some learning network users may have 
identical ultimate goals, most will not. This variation really only means that in a learning network 
one may learn a variety of different things. Proximate goals are mere means to an end, to the 
ultimate goal. Proximate goals are therefore like instruments, they help to achieve something else. 
One’s proximate goal is determined by the kind of activity one engages in, they are the goal a 
participant in an activity pursues. Ultimate goals are connected with activities in that activities 
channel the efforts members make to reach their ultimate goals. Some activities are better 
channels than others in the sense that they require less effort for a similar effect. Proximate goals 
are the role-bound goals set by a particular activity. It is through the activity that the achievement 
of a proximate goal contributes to the achievement of an ultimate goal. 
Tutees in the peer-tutoring activity have as their proximate goal to have their question answered 
satisfactorily and as quickly as possible. Peer-tutors do not have that same proximate goal, theirs 
is to have their own questions answered when, at another moment of time, they have one; or 
getting a better grasp of the subject matter by explaining it to someone else. The peer-tutoring 
activity should be designed in such a way that questions will be answered quickly and efficiently. 
This brings us to questions about dynamic community behaviour and its theories and models. 
Social space 
A sound social space is characterized by affective work relationships, strong group cohesiveness, 
trust (i.e., perceived reliability of the word of other group members and genuine interest in the 
welfare of group members), respect, belonging (i.e., recognition of membership) and satisfaction 
(Kreijns, 2004; Nichani, 2001; Rovai, 2002). Social interaction enhances the emergence of social 
space. Interaction directed towards the completion of assigned tasks, however, could negatively 
influence aspects of this social space. When a task entails peer assessment, for example, fear of 
criticism or reluctance to criticize could interfere with feelings of trust (Rovai, 2002). An 
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individual's expectations of the community could also negatively influence social interaction and 
hence the emergence of social space. According to Brown (2001), individuals who felt that 
people needed to join voluntarily or felt that face-to-face association was necessary, only 
developed a sense of belonging and trust if they joined a face-to-face community of their own 
volition. So social interaction and, as a consequence, the emergence of social space is facilitated 
only if socio-emotional-driven interaction is stimulated and not merely task-driven interaction; 
the same facilitation is observed when people's expectations about a community are met. 
More generally still, three social prerequisites should be met in order for social interaction, in 
particular cooperation, to occur: (1) any two individuals must be likely to meet again in the future 
(continuity), (2) all individuals must be able to identify each other (recognisability) and (3) all 
individuals must be able to know how any other person has behaved in the past (history). If 
individuals only meet once, they are very much tempted to behave selfishly, which negatively 
influences the cooperation process. In addition, if individuals are not identifiable and no history 
of a person's behaviour is available, group members are more likely to act selfishly because they 
cannot be held accountable for their actions (Kollock, 1998). 
Relevant theories 
The social exchange theory of (Thibaut & Kelly, 1959) applies Skinner’s behaviourism to groups. 
Individuals strive to maximize their rewards and minimize their costs. Within groups, individuals 
no longer control their outcomes. Interdependences are created: actions (tasks) of each group 
member potentially influence outcomes of actions (tasks) of every other group member. Members 
negotiate throughout their interaction to secure greater personal rewards while minimizing costs. 
Systems theory (McClure, 1998; Miller, 1978; Tubbs, 2001) regards groups as systems of 
interacting individuals. Groups can set goals, and work towards these goals through united action. 
The task of the group is to analyze inputs, provide feedback to members, and generate decisions 
regarding group actions. The analysis is focused on the information input that is fed into the 
group, the processes during group work and the products that are generated as output. Inputs 
include any factors that are present when the group work begins, such as characteristics of 
individual members (skill, experience, training, motivation) and group-level factors (group 
structure and cohesiveness). Processes include communication, planning, conflict and leadership. 
The outputs include aspects of the group’s performance (products, decisions, and errors) and 
changes in the factors that serve as inputs. Larger groups may be built on a number of smaller 
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groups. This organisation is initiated by the system itself, and may undergo both gradual and 
rapid change. 
Expectation-states theory (Berger et al., 1992; Wagner & Berger) focuses on the cognitive 
processes that occur within each individual in the group. Newcomers form an impression of the 
group, and search for information about the other group members. Group members search their 
memories for stored information about the group and tasks it must face; they take note of the 
actions of others and try to understand what caused the other member to act in a particular way. 
Group members allocate status within the group by two types of cues: specific status 
characteristics (i.e. qualities attested to each individual’s level of ability to perform the specific 
task at hand) and diffuse status characteristics (i.e. general qualities that group members think are 
relevant to ability and evaluation). Members with the most status-earning characteristics will rise 
to the top. 
Level-of-aspiration theory (Lewin et al., 1944; Zander, 1971) is a compromise between ideal 
goals that people set and more realistic expectations that they develop over time. Applied to 
groups, group members compare their performance to the group standards and eventually revise 
their strategies. A group’s level of aspiration often slightly exceeds those of individual members. 
Also, members raise it more after success than they lower it after failure. Difficult goals challenge 
members to work harder; groups that fail consistently have low group morale and high turnover in 
membership. 
Complexity theory (Kauffman, 1995; Waldrop, 1992) states that critically interacting components 
self-organize to form potentially evolving structures exhibiting a hierarchy of emergent system 
properties. This theory takes the view that systems are best regarded as wholes, and studied as 
such, rejecting the traditional emphasis on simplification and reduction as inadequate techniques 
on which to base this sort of scientific work. Such techniques, whilst valuable in investigation and 
data collection, fail in their application at system level due to the inherent nonlinearity of strongly 
interconnected systems - the causes and effects are not separate and the whole is not the sum of 
the parts. The approaches used in complexity theory are based on a number of new mathematical 
techniques, originating from fields as diverse as physics, biology, artificial intelligence, politics 
and telecommunications, and this interdisciplinary viewpoint is the crucial aspect, reflecting the 
general applicability of the theory to systems in all areas. 
Self-organisation theory (Maturana & Varela, 1992; Varela et al., 1991) contends that the 
behaviour of the system as a whole, and often of the individual parts, is a complex aggregation of 
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the interactions of all the parts. No part controls the whole, or can even control another part 
outside the influence of the rest of the system. Such systems are said to be 'self-organizing' and 
the behaviour of aggregates of components is said to be 'emergent'. In these systems, which 
certainly include living organisms, ecosystems, and social or ecosocial systems, there are no 
isolated controlling agencies. There is no all-powerful father, boss, or king. There are no control 
hierarchies among components: no generals, captains, or soldiers. Self-organizing systems are 
inherently ‘democratic’. 
Community characteristics 
Communities are characterized by (1) boundaries, (2) rules, (3) monitoring possibilities and (4) 
sanctioning mechanisms (Kollock & Smith, 1996; Koper, et al., 2004). Successful communities 
have clearly defined boundaries. These boundaries protect the collective good of the community 
to outsiders and encourage ongoing interaction because the group members are likely to meet 
again. In addition, communities have a set of rules that govern the use of common resources and 
that point out that is responsible for producing and maintaining the collective goods. Community 
members should be responsible for setting and modifying these rules themselves. Individual 
accountability facilitates cooperation. By monitoring each other's actions in a community, 
community members see whether their fellow members comply with the rules; if they do, this 
will make them more willing to comply themselves. A transparent community with clear 
boundaries and rules allows group members to sanction the behaviour of other group members. 
This happens mostly by informal social control mechanisms but sometimes more firm measures 
are necessary. These measures could be as severe as banishment from the group. So, monitoring 
and sanctioning, if used wisely, are important facilitators of cooperative relations (Kollock & 
Smith, 1996). 
Community population 
The thriving of a community also depends on the characteristics of the people in it. First of all, 
people differ with regard to their experiences with communities. Often students are divided in 
veterans and newbie’s. Brown (2001) found that veterans showed good community behaviour. 
They were supporting and encouraging peers, sharing knowledge and experiences, reflecting on 
past learning, and sustaining friendships and/or acquaintances begun earlier. Newbie’s, however, 
depended much less on other group members and were wont to rapidly call for tutor help. They 
preferred a tight class structure with frequent interaction and helpful assessment from the tutor. It 
seems therefore wise to populate a community with both veterans and newbie’s. Because of their 
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experience, veterans model good community behaviour to the newbie’s. Newbie’s can turn to 
veterans for support and encouragement instead of to the tutor. Although this helps to create an 
online community, veterans need an incentive to continue to interact with newbie’s. Veterans are 
willing to do their 'duty' in the beginning but after a while tend to restrict their communication to 
veterans only, which hinders community building (Brown, 2001). 
 
Second, most people are trend-followers, but it is the trendsetters that make the difference. 
Nichani (2001) describes three types of trendsetters, that each could have a big influence on the 
thriving of a community: connectors, mavens and salesmen. Connectors form the 'social glue' of a 
community; they are very sociable and attentive and have a talent for making friends. Mavens are 
the information experts that have a talent for collecting information and who are willing to tell 
others about it. Salesmen are persuaders, they have a tendency to reach out to the unconvinced 
and persuade them, in this case to join the community. The absence of these trendsetters in a 
community, which then consists of trend-followers only, will negatively influence elementary 
features such as belonging, trust and social interaction. 
Finally and related to the issue of trendsetting, participants of online newsgroups differ in their 
inclination to either lurk or post in a community. A lurker, by definition, belongs to a community 
but never posts in it. The percentage of lurkers in communities is very variable (i.e., ranging from 
0% to 99%; (Preece et al., 2004)). For example, lurkers appear to make up 45.5% of health 
support communities while the lurker population in software support communities could be as 
high as 82% (for an overview, see Preece et al., 2004). Reasons for not posting range from 'didn't 
need to post', 'needed to find out about the group', 'couldn't make the software work', 'didn't like 
the group' to 'had nothing to offer' (Preece et al., 2004). Posters and lurkers are attracted to and 
join a community for the same reasons. However, posters feel their needs are better met, perceive 
more benefit and feel a greater sense of membership than lurkers. Partly because posters do not 
regard lurkers as inferior members, lurking is not necessarily a problem in active communities 
(see also Weber, 2004). Without a critical mass of posters, however, a community will never 
thrive (Preece et al., 2004). 
Community guidelines 
Reward and incentive mechanisms need to be in place to encourage users to share, use and 
contribute knowledge. Additional policies, such as member participation, terms of use, quality 
standards and procedures, including their ontological requirements need to be considered. 
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Guidelines for fostering social space 
The recognisability of users may be assured by forbidding the use of aliases such as screen 
names; this seems a reasonable demand to make in the context of a network devoted to learning. 
If one does not want to be this strict, users that go by a pseudonym should adopt one and only one 
persistent pseudonym, i.e. a single pseudonym they keep throughout their membership of the 
network and use in all interactions. 
A historical record of user activities is maintained by logging all user-activities. The ones most 
significant for knowledge sharing - activities that reflect content competency and sharing 
competency - become part of the user’s profile. Content competency reflects the user’s mastery of 
the content within the network. Hereto, the profile contains the products that resulted from the 
learning activities of a user (i.e., papers, reports, assessments). Sharing competency refers to the 
ability of a user to satisfactorily support peers during a process of knowledge sharing. This 
information could be acquired by letting users rate each other's performance. To enhance 
individual accountability (Slavin, 1995), both content and sharing competency of a user is made 
visible to the members of a particular ad hoc, transient community (there seems to be no reason to 
stigmatize a person at this stage by making it always available within the entire network). For the 
same reason, rating should not be anonymous, at most singularly and persistently pseudonymous. 
Continuity of contact is guaranteed by demanding that all community members are accessible. 
But continuity of contact only makes sense if there is extra value that having access to others. 
Therefore, learning network users should be allowed and stimulated to maintain a rich online 
identity. This should preferably be done through a digital dossier or portfolio. It should contain 
information on a user’s background, but it should also be updated regularly and automatically, 
almost as a track record of someone presence in the learning network. The portfolio is part of a 
user’s profile. 
Guidelines for community characteristics 
The (proximate and ultimate) goals learners have form the incentive for the process of knowledge 
sharing. Indirectly this goal strongly influences the amount of social interaction during knowledge 
sharing within the community.  
Different interaction-structures can be implemented to mediate the effects of a goal on the social 
interaction. For example, if the goal can be reached by a limited number of solutions then a peer-
tutoring structure could stimulate social interaction. King, Staffieri, and Adelgais (1998) advocate 
a three-step structure that consists of communication guidelines (i.e., listening, encouraging and 
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giving feedback), an explanation procedure (i.e., the TEL WHY-procedure; telling in one’s own 
words, explaining why and how, and linking of content), and questioning guidelines (e.g., asking 
comprehension questions or thinking questions). Other examples of structuring interaction within 
groups are “...Group Investigation  (Sharan & Sharan, 1992), Student Teams Achievement 
Division (Slavin, 1995) (Slavin, 1995), 'Jigsaw' (Aronson & Thibodeau, 1992; Bielaczycs, 2001), 
Structural Approach by Kagan (1994)) (each structure is a scenario to teach specific skills and, 
although not likewise articulated, it is implicitly assumed that no situation is identical), 
Progressive Inquiry (Rahikainen, Lallimo, & Hakkarainen, 2001), the use of scripts (O'Donnell, 
1999; Weinberger, Fischer, & Mandl, 2001), scenarios that prescribe collaboration activity 
(Wessner, Pfister, & Miao, 1999), feedback rules or requirements of a minimum degree of 
contributions to a discussion (Harasim et al., 1995).” (fide Strijbos, 2004; p.33). From our 
perspective, 'high-structuring' methods such as peer-tutoring or Jigsaw are most suitable for goals 
that can be reached by a limited number of solutions because they guarantee a minimum amount 
of social interaction. 'Low-structuring' methods such as Progressive Inquiry, however, are most 
suitable for goals that can be reached by various solutions because these methods support rather 
than elicit social interaction (e.g. negotiation, argumentation) which is believed to be necessary 
under these circumstances. 
Guidelines for the community population 
Specialisation of roles has been associated with effective self-organizing systems. Roles help 
position and clarify the relationship between members. Roles also delineate the responsibility of 
each member for the production or maintenance of collective goods, and to stimulate the 
transition of lurkers and passive members to more active poster and co-developers of knowledge. 
In other words a community should consist of a mix of members with complementary expertise, 
all related to the goal of the community. So if, for example, 'answering a content-related question' 
is the goal of the community, it should consist of members with different levels of expertise 
related to the content-question since heterogeneity in levels of expertise can have differential 
effects on learning. Although (King et al., 1998) found that peer-tutors do not necessarily have to 
be more competent or more knowledgeable than their tutee counterparts; a study of (Hinds et al., 
2001) indicates that tutors equal in competence convey qualitatively different knowledge than 
more distant tutors. The near tutors - those who are similar to their tutees in expertise level - use 
more concrete statements during their interactions with the tutee. In contrast, the distant tutors - 
those with a higher level of expertise - convey more abstract and advanced concepts. 
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Heterogeneity in level of expertise between members thus leads to a wide spectrum of knowledge 
shared in the community. 
 
4.2 Methods and policies for self-organisation in the network6 
As we stated before, we believe that strengthening the social ties within a learning community 
will enhance the quality of the learning experience. Mechanisms that allow or promote 
strengthening of social ties involve users engaging in joint activities in different roles. Role 
specific user characteristics and descriptors related to a particular activity are required. Users 
should be recognisable and identifiable. 
Ad hoc transient communities are seen as the vehicle to organise this (Kester, Sloep et al., 2006; 
Kester, Sloep et al., in press). Ad hoc transient communities serve a specific goal, are limited in 
time (i.e. dissolve when the goal has been attained), and operate according to social exchange 
policies that enhance social embedding and knowledge exchange.  
A generic use case diagram is presented in figure 1. In the remainder of the document a detailed 
requirement description is given for a first prototype to supply a specific form of ad hoc transient 
communities; that is ad hoc transient communities for peer tutoring. 
                                                 
6 This section is part of the internal deliverable ID8.11. 
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Figure 1: Generic use case 
 
Ad hoc transient communities for peer tutoring 
This section describes the requirements for ad hoc transient communities as well as the 
requirements and design for a system implementing ad hoc transient communities (see also 
(Kester, Van Rosmalen et al., 2006 and Kester, Van Rosmalen et al., 2007)). Innovative 
educational technology and ICT need to be applied to create and populate ad hoc transient 
communities in which peer tutors instead of institutional tutors provide support to tutees. LSA 
technology is used to select suitable peers and possible (fragments of) answers in the learning 
network. The users require assistance from by personal agents, and a central matchmaking agent 
needs to provide the glue in the system. There are four criteria for selection of suitable tutors: 
content competence, tutor competence, eligibility and availability. Algorithms for these criteria 
are described but need to be transformed into more flexible and dynamic rules. The policies for 
population of the ad hoc transient communities to conform to the boundary, heterogeneity and 
accountability conditions are present implicitly in the model. Moreover, the system does not 
describe those external systems it relies on, which should be available in the learning network; 
such as portfolio data to determine content competence and tutor competence; dossier data for 
personal preference, availability, reputation, rating scores; logging data of network use, etc. 
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The system distinguishes three types of actors: the learning network user (LNU), who can take on 
the role of tutee (i.e. a LNU, usually a learner, who has a question) or the role of tutor (i.e. a LNU 
or peer learner who provides an answer to a question). Every LNU is assisted by a personal agent 
(not necessarily embodied in one agent) who represent the LNU and acts on behalf of the LNU in 
both roles of tutee and tutor. The third actor, the Matchmaker agent orchestrates the processes 
involved in the selection of the tutor(s) and suitable answer fragments, and the population of the 
ad hoc transient communities. 
Abbreviations used: 
LNU: learning network user 
LN: learning network 
AN: node in the network that represents an action; i.e. a unit of learning or activity 
CQ: content question, i.e. a question relating to content 
ID: the LNU’s identifier that uniquely identifies the user in the learning network 
The term dossier is used to refer to personal data, portfolio data and logging data that are required 
by the system to be able to determine content competence, tutor competence, eligibility and 
availability. These are not necessarily represented in one system. 
The term community refers to an ad hoc transient community that is created within a learning 
network with the purpose to provide an answer to a content related question. 
The term AN or activity node is used to refer to an action that can consist of a unit of learning or 
one or more activities. 
In the following paragraphs a short run-through of the system is provided in a narrative and is 
indicated how the main network policies are implemented in the system. A more detailed step by 
step approach and algorithms are provided in the description of the activity diagram. The 
corresponding UML use case, activity and class diagrams are provided in the chapter 4 
appendices. The prototype is available from Sourceforge (http://sourceforge.net/projects/asa-atl). 
The API description for integration of the system into the TENCompetence infrastructure 
(ID8.12) can be found in appendix 4E. 
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Narrative 
Every LNU is assisted by a personal agent. The personal agent is the intermediate between the 
user and the learning network, sometimes acting on behalf of the user; at other times automating 
tasks for the user (e.g. maintaining availability records). The learning network contains one or 
more Matchmaking agents who deal with users' request through their personal agents. A user in a 
learning network does not fully understand the topic he or she is studying. The answer can not be 
found in the learning materials and the user (tutee) decides to ask a question in the learning 
network community. The learning network either provides a mechanism for this, or the LNU 
agent ensures that the question can be posed and is relayed to the learning network. Via the LNU 
agent the validity of the question is determined, if necessary in interaction with the user. The 
matchmaker agent then takes on the question and will form an ad hoc transient community, 
populated with the user asking the question (tutee), a number of suitable peer tutors and 
(fragments) of documents found in the learning network that either contain (part of) the answer or 
can be used as input for the answer. This process involves several steps. First the activity node is 
determined from which the question seems to arise, or find the first activity nodes which are most 
closely related to the question. This is required to be able to select peer tutors who are competent 
on the question subject and find the most suitable text fragments. The matchmaker then, through 
the LSA engine, selects suitable text fragments. The matchmaker agent also selects suitable 
tutors, taking four criteria into consideration i.e. content competence, tutor competence, eligibility 
and availability. Content competence is related to the level of mastery of activity nodes 
(registered in the user's portfolio or dossier) and is measured relative to the mastery of the activity 
nodes by the tutee and the origin activity node. For tutor competence measures like quality of 
contribution and rating of tutees are relevant (also related to data in dossier and portfolio). The 
eligibility is a measure of preference. Availability is related to time constraints, but also takes into 
account work load and past performance (based on data in portfolio and dossier). The 
matchmaker agent then invites possible tutors to participate in the ad hoc community. The 
question forms part of the invitation. This could entail several invitation rounds or reselection of 
tutors when an insufficient number of tutors accept the invitation. Once sufficient tutors have 
accepted the invitation, the ad hoc community is created and populated with the question and the 
possible answer text fragments. Tutee and tutor are granted access to the community and engage 
in a discussion to arise at the answer. The tutee can rate contributions and tutors. The tutee 
decides when the question is sufficiently answered, or failing that, that the community can be 
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closed. The answer and question are stored, as are the ratings. Answer and question are made 
available to the learning network. 
Policies 
The boundary policy is met because the goal of the ad hoc transient community is clear and tutee 
is responsible for closing the community; this is also communicated to the participants via the 
invitation and in the ad hoc community. The population of the ad hoc community with tutee and 
several tutors, selected on several criteria ensures heterogeneity of the community. Accountability 
is ensured because users need to log in, maintain a profile and portfolio, and the system logs 
required data. For a more extensive description of policies see also (Berlanga et al., 2007). 
Evaluation plan 
A prototypical implementation of the system has been created that will be used to evaluate the 
effect of the policies on the effectiveness of the ad hoc transient communities. The first pilot will 
focus on heterogeneity aspects as well as parameterisation of the LSA engine and general 
variables of the system. 
A new prototypical system will be build based on previous experience and outcomes of the first 
pilot. 
 
4.3 Validation7 
The system described above has been implemented in a first prototype. The prototype consist of 
three main components: the LSA (latent semantic analysis) component to create the document 
space, set LSA parameters and query the document space; the ATL (a tutor locator) component to 
set the tutor selection parameters, identify suitable tutors and set-up the ad hoc transient 
communities (creating community and inviting peers); and the integration of both components 
into a learning network, where users find course content, a form to ask questions and where the ad 
hoc transient communities are instantiated. The design and implementation of the system has 
been described in more detail by (Kester, Van Rosmalen et al., 2006; Kester, Van Rosmalen et 
al., in press; Van Rosmalen et al., 2006; Van Rosmalen et al., submitted)  
Several test scenarios were followed to validate the system. After every release the system was 
checked for proper functioning and bugs were reported and solved. Subsystems were tested 
                                                 
7 This section is part of the internal deliverable ID8.11. 
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individually. Simulations or dry-runs of part of the system and the whole process were carried 
out. Staff members were involved in testing the whole system, before starting a full-scale 
experimental evaluation that involved actual students as users of the system. 
Both the LSA component and the ATL component provide a graphical user interface that allows 
parameters to be set and several steps of the process to be performed manually. This offered the 
opportunity to test the algorithms developed in the prototype as well as the process involved in 
creating the ad hoc transient communities separately from the learning network. 
The LSA component of the prototype was tested separately. This involved preparing the text 
corpus and calibrating the LSA parameters. Next, questions were created for every activity node 
to determine whether the LSA component returned the correct activity node. Finally the question 
asking process was simulated to see whether the LSA component returned suitable text 
fragments. Experts, i.e. the course creators, were used to determine whether the text fragments 
were suitable and the best possible.  
The preparation of the text corpus resulted in a list of common words that should be excluded, the 
number of dimensions required (number of singular values to use), normalisation and text size. 
The calibration returned the optimal combination of settings for the LSA component for the 
document space of the current learning network. The simulation run returned a 75% mapping on 
activity nodes and a fair suitability of the text fragments. Full details on the method followed and 
results are provided in the article by (Van Rosmalen et al., 2006) and (Van Rosmalen et al., 
submitted). 
The ATL component was used to finalise the algorithms used for the four tutor selection criteria, 
set parameter values, determine the weights of each of the algorithms and set some general 
operational parameters of the system. A dry run or simulation was performed to determine 
whether the correct peers were selected. For every algorithm a manually calculated results was 
compared to the result returned by the system. Learners were created in the system and assigned 
values for the parameters of each of the algorithms. This way it could be calculated which learner 
should be invited by the system as peer tutor. The ATL component reports the outcome of all 
algorithms. This provided the possibility to manually check whether the system invited the 
correct user compared to manual calculations based on the parameter settings. The value and 
importance of each of the algorithms was clearly demonstrated. See (Van Rosmalen et al., 
submitted) for a detailed description of test procedures and results. 
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The development of the first prototype underwent several cycles. After every release not only 
new functionality was tested but also the working of the whole ad hoc transient community 
process was tested according to a test routine. This routine involved the creation of users, 
enrolling users in courses, simulating user's profile, asking standardised questions, and 
responding to invitations. Once the release was deemed to be stable, this testing routine was 
repeated with a group of 6 people, who extensively tested the system during a morning. This 
revealed some issues that were corrected. The same group of people continued testing over 
several days. Every tester maintained a log of actions taken. Final adjustments were made based 
on these logs. The final version is available at http://hdl.handle.net/1820/960. 
When all seemed to be working properly, an experiment was set up that involved actual students. 
Students were recruited for a free course on the topic of basic skills for using the Internet. No 
tuition fee was asked for this course, and students could obtain a certificate of attendance upon 
successfully completing the course. Students were divided in two groups, the control group and 
the experimental group. All students used the same learning network and same course content. 
For the experimental group, peer tutors were selected based on the four content competence, tutor 
competence, eligibility and availability algorithms while in the control group only the availability 
algorithm was taken into account when selecting peer tutors. The experiment ran for 8 weeks. 
Only preliminary results are presented, because data collection and analysis continues at the date 
of submission of this deliverable. 
Preliminary results 
The course turned to be popular. In a short period of time quite a few number responded. The 
experiment aimed at 100 users, and finally 111 students have been enrolled. These users have 
been randomly divided over both groups: 56 users in the experimental group and 55 in the control 
group. After 2 weeks 13 people in the experimental group and 16 in the control group had not 
logged into the system at all. In these two-week period 19 questions have been asked; 14 
questions were asked by people in the experimental group, 5 by the control group. This resulted 
in 14 wikis being created of which 7 already have been closed. 
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 Control Experimental Total 
Nr of questions asked 5 14 19 
Nr of invitations in 
progress 
1 4 5 
Nr of invitations 
accepted 
4 10 14 
Nr of invitations 
declined 
0 0 0 
Nr of wikis created 4 10 14 
Nr of wikis closed 1 6 7 
Table 1: Questions and ad hoc transient communities 
 
4.4 Conclusions 
In chapter 4, we have presented our current work in describing and developing models and tools 
that help understand and manage the dynamic behaviour of networked communities. The tools, 
and the management policies they embody, allow for the emergence of network communities that 
are increasingly self-governed, self-organised and decentralised. Ad hoc transient communities 
are considered as the vehicle through which communities emerge and build up stronger ties 
between their members (connectivity). Ad hoc transient communities are always there for a 
purpose, peer-tutoring was the first, but other purposes are equally possible. Ad hoc transient 
communities bring people together; let them interact with each other. This we equate with 
organising learning support. 
Ad hoc transient communities will not do their jobs 'auto-magically', i.e. you may set up a 
mechanism through which people can collaborate; this does not necessarily mean they also will 
collaborate. There are various thoughts in the social sciences and theorems in game theory that 
could help us formulate and subsequently implement policies that make collaboration the most 
sensible strategy for individuals to follow. In this story, there is one problem unaccounted for. We 
are interested in the welfare of the entire learning network; however, we develop policies for ad 
hoc communities. Implicitly, we assume that if collaborative behaviour occurs in ad hoc transient 
communities, the learning network as a whole will profit from that. There are two ways to look at 
this. First, and trivially, if collaboration occurs in ad hoc transient networks, by definition it 
occurs in the learning network. So the gain for the network is the accumulated gains for the ad 
hoc communities it comprises. Second and more interestingly since it is an empirical claim, the 
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network may profit over and above this as spontaneous collaboration outside of ad hoc 
communities is fostered. 
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5  Conclusions 
 
5.1 Current Activities and Roadmap 
Currently work is proceeding within WP8 along the lines described in the DIP2 document. The 
three key areas we are addressing are: 
1. Development, Validation and Maintenance of a “Competence Observatory” 
The Competence Observatory is a tool to monitor and capture the competences in different 
professional, academic and personal development fields. Included in this task is the development 
of a competence ontology, e.g. basic skills, entry level, high performer, novices to experts, 
specific to general, which will enable mapping of new developments and competences to existing 
knowledge bases and models. The competences in the Competence Observatory are being 
specified in an interoperable way following current state of the art specifications and standards 
for describing competences.  
In this task we are focusing on (a) the software implementation of the Competence Observatory 
(b) the creation of relevant documentation for the tool (c) its evaluation with real users, and (d) its 
maintenance. 
2. Development, Validation and Maintenance of an “Overview Tool”  
The Overview Tool should provide an integral overview of both formal and informal competence 
development opportunities and use stimulus agents and game-like involvement and interaction 
dynamics to foster collaboration and proactive community resources sharing. Based on the 
research conducted in the first phase of the project, the TENCompetence Competence 
Development Overview Tool (TC-DOT) is being constructed to provide an innovative way to 
facilitate navigation through the space of available formal and informal competence development 
opportunities, supported by visualisations and tools based on Social Network Analysis (SNA) and 
Social Connection Dynamics. This task includes the design, usage and impact analysis of network 
visualisation and navigation techniques based on SNA and similar tools to improve the efficiency 
and effectiveness of competence development decisions and facilitate the access and active 
involvement of individuals. Software Agents and Game-like Dynamics are being specified and 
embedded in the TC-DOT to “intelligently” support users to connect to other community 
members as well as to relevant competence development opportunities.  
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3. Development and testing of models and tools for Learning Network Management. 
Here we are describing, developing and testing tools and models that help to understand and 
manage the dynamic behaviour of networked communities. In the first phase of the project we 
have developed and tested the device of ad hoc transient communities, focusing on mutual, peer-
to-peer support of learning network users. In the second period the use of ad hoc transient 
communities - as a generic device to increase the connectivity of members of networked 
communities - will be investigated. To that end, we will describe community resources sharing 
needs in networked communities other than the need for peer support, identify through a survey 
the most pressing needs, develop an appropriate community model for them, simulate the model 
to identify fitting management policies, validate the model by consulting experts, develop 
requirements for a service that embodies this model including the identified management policies, 
build a prototype service and empirically test its validity.  
4. Roadmap of Future Activities 
Beyond these three main tasks, we also aim at the integration of all the tools and services 
generated and tested in WP8 in the TENCompetence infrastructure. This will imply the 
development and refinement of a shared ontology encompassing different types of knowledge 
resources (in coordination with WP5-7), competence and competence profile definitions, as well 
as data on relationship/connection structures and interactions to smoothly integrate social network 
elements into the overall TENCompetence infrastructure. A roadmap with an estimation of the 
functionalities to be included in each release of the PCM is shown in table 1. 
Furthermore, in the second phase of the project we will gradually involve a larger number of real 
users in the validation process. Ideal candidates who have been identified are (1) the participants 
of the Bulgarian pilot site (ICT-Enhanced Competence Development), and (2) the participants of 
the Belgian pilot sites (Antwerp City and Port). These two new user communities will extend the 
current set of pilot users involved in WP8 activities, which consisted until now of OUNL learning 
network participants. 
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5.2 Future Research 
Beyond the current activities of phase 2, we have also identified a number of challenging but 
promising research directions and established a sound basis to explore them. These are 
described in more detail below. 
Competence Observatory 
In chapter 2 we described our competence profile data model. The data model for the competency 
management framework of Synergetics natively supports semantics. These semantics are 
expressed by means of a domain ontology. We distinguish ontology’s at several levels of the 
competency management framework (CMF): 
• The data model of the CMF itself is expressed by means of an ontology. This allows us to 
generate logical database schemas from the ontological commitments for each application 
that commits to the CMF. Vice versa legacy competency databases can be aligned with the 
ontology. Different HR applications can then meaningfully interchange competency related 
data by interchanging their respective ontological commitments.  
• A contextualized competency is a context specific interpretation of a competency. Therefore 
the definition and description fields of a contextualized competency will override the 
corresponding fields of the competency it references. The semantics of the definition field of 
a contextualized competency is expressed by means of a part of an ontology. We also allow 
the inclusion of semantic relations between contextualized competencies.  
• The main objective for the future will be to extend our matching engine so that it is capable of 
working with ontology’s. Doing so we will be able to calculate the semantic distance between 
contextualized competencies. 
Overview Tool and Agents 
In chapter 3, we presented our vision of a more socially-aware competence development system 
and the dynamics we believe are necessary to gradually “connect” users - to themselves, to the 
user community, to relevant knowledge assets in the system, and to the system itself - as well as 
increase their motivation and capability to act as active members of a learning network. We also 
described a number of specific connection-enhancing features and dynamics we are currently 
exploring: Network visualisation and navigation tools provide means to browse and filter the 
network, making the most use not only of one’s network, but also of the networks of each 
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member of one’s network. Stimulus agents are responsible for suggesting connections between 
users and/or knowledge assets and competence development opportunities. Finally, game 
dynamics contribute to the development of rich exchanges within and across community 
members via learning-by-doing experiences. We are currently developing prototypes in the 
context of the TENCompetence project to validate these components and assess their suitability to 
extend current competence development systems and learning networks. 
The key domains related to the design of effective Overview Tools that we have identified for 
further exploration are summarized in the following figure. 
 
 
 
In particular, specific research questions that we are addressing and exploring further include: 
1. Enabling users to switch from “linear” to “network”-based models, through the deployment 
of visualisations of dense social and knowledge networks representing relationships between 
people and different types of knowledge assets (competences, learning objects, competence 
development programmes, CDOs, etc.) has a very high potential value. Nevertheless it 
requires that we address and resolve a number of representation- (visualisation and 
aggregation) and complexity-related challenges. We will explore these further to see to what 
extent they can be injected effectively as value-adding visualisation and navigation services 
in the overall TEN Competence infrastructure. 
2. Connection Agents operating dynamically and proactively with the community of users and 
contributing to suggest and create value-adding connections among users and between 
users and relevant knowledge assets and community activities, are a second high impact 
domain we have identified. Nevertheless the mechanisms regulating the intervention 
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dynamics of such agents throughout the Competence Development Lifecycle (see section 
3.3.2), and how such agents can gradually develop a trust-based relationship with users (agent 
acceptance challenge) needs to be explored further.   
3. The design of engaging game-based dynamics as a way of strengthening and extending the 
social networks is the third promising research area we have identified. First, the games we 
are currently designing will need to be validated and fine-tuned in order to guarantee (1) their 
acceptance by users, and (2) the effective value created through the involvement of games 
at the individual, group and user community levels. Second we will need to explore in detail 
the inter-play between games and agents intervening before (players selection), during 
(involvement stimulus), and after (reflection/game experience debriefing stimulus) the 
competence-related connection games to be injected in the overall TEN Competence 
infrastructure. 
Learning Network Management 
In chapter 4, we presented our current work in describing and developing models and tools that 
help understand and manage the dynamic behaviour of networked communities. The tools, and 
the management policies they embody, allow for the emergence of network communities that are 
increasingly self-governed, self-organised and decentralised. Ad hoc transient communities are 
considered as the vehicle through which communities emerge and build up stronger ties between 
their members (connectivity). Ad hoc transient communities are always there for a purpose, peer-
tutoring was the first, but other purposes are equally possible. Ad hoc transient communities bring 
people together; let them interact with each other. This we equate with organising learning 
support. 
Ad hoc transient communities will not do their jobs 'auto-magically', i.e. you may set up a 
mechanism through which people can collaborate; this does not necessarily mean they also will 
collaborate. There are various thoughts in the social sciences and theorems in game theory that 
could help us formulate and subsequently implement policies that make collaboration the most 
sensible strategy for individuals to follow. In this story, there is one problem unaccounted for. We 
are interested in the welfare of the entire learning network; however, we develop policies for ad 
hoc communities. Implicitly, we assume that if collaborative behaviour occurs in ad hoc transient 
communities, the learning network as a whole will profit from that. There are two ways to look at 
this. First, and trivially, if collaboration occurs in ad hoc transient networks, by definition it 
occurs in the learning network. So the gain for the network is the accumulated gains for the ad 
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hoc communities it comprises. Second and more interestingly since it is an empirical claim, the 
network may profit over and above this as spontaneous collaboration outside of ad hoc 
communities is fostered. 
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Appendices for chapter 2: Competence Observatory8 
Appendix 2A – CERTH’S Work through month 139 
 
Review of Competence Models and Web-based Observatories 
Introduction 
In a rapidly changing world where information and education takes the first place in order to 
advance the social, cultural and living standard of all citizens, Lifelong Learning is the key point. 
However, Lifelong Learning is still defined in a variety of ways in different national contexts and 
for different purposes. The Commission of the European Communities and the Member States 
[16] have defined lifelong learning, within the European Employment Strategy, as all purposeful 
learning activity, undertaken on an ongoing basis with the aim of improving knowledge, skills 
and competence.  
 
Lifelong Learning concerns everyone’s future, in a uniquely individual way and must be sawn as 
an umbrella under which all kinds of teaching and learning should be united. Lifelong Learning is 
no longer just one aspect of education and training; it must become the guiding principle for 
provision and participation across the full continuum of learning contexts [16]. 
 
The concept of lifelong learning refers to the activities people perform throughout their life to 
improve their knowledge, skills and competence in a particular field, given some personal, 
societal or employment related motives [17, 18, 19]. 
 
In this context competence-based learning provides the facilities in order for individuals to 
upgrade their knowledge, skills and competence in a discipline throughout their lives as required 
for a lifelong competence development. Competence based learning meets the needs of learners at 
various levels of competence varying from novices to top-experts, from practitioners to 
researchers and developers. 
                                                 
8 Appendices 2B and 2C form internal deliverable ID8.2. Appendix 2D is internal deliverable  
   ID8.3. 
9 Appendix 2A is the main text of Certh’s contribution to M8.1. Thus the Appendices and  
   references referred to in Appendix 2A can be found in the M8.1 report.  
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Competence-based approaches in the field of formal or non-formal education are becoming more 
common and appear to offer the opportunity to develop flexible programmes that meet needs of 
learners, trainers and potential employers. In order to support and use effectively this link 
between competence and education, there is need to provide reusable definitions of competencies, 
across the different systems. 
 
Description models for competencies are coming to provide a solution to this interoperability-
problem which can be achieved by the conformance to the existing data models for competences 
description, such as IEEE RCD (Reusable Competency Definition) [21], IMS-RDCEO (Reusable 
Definition of Competency or Educational Objective) [20] and HR-XML [23]. 
 
According to the TENCompetence Domain Model [40] the TENCompetence Project adopts a 
common competence interoperability framework for the description of competencies. This 
framework should build on the current specifications from HR-XML format and IMS RDCEO 
 
One of the main objectives of this document is the definition of a CDM (Competence Description 
Model) conformant to the current state-of-the-art specifications, namely, IMS RDCEO and HR-
XML, through a XML-based model that maps the above mentioned specifications. 
 
According to the Description of Work of the TENCompetence Project [1], our goal is to develop 
and set up a competence observatory, in order to monitor and capture the competencies that have 
to be acquired in different professional and academic fields. The TENCompetence Competence 
Observatory will be used by the TENCompetence project, in order to bring experts together to 
discuss and decide upon the competencies per job/function. 
 
The Competency Description Model (CDM) is going to be used for the description of the 
competencies that will be held in the database of the TENCompetence Competence Observatory. 
 
The other main objective of this document is to identify the main functionalities of a web-based 
observatory by reviewing existing observatories. These functionalities will be our guide for the 
design of the TENCompetence Competence Observatory.    
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This document is structured in two parts. In the first part of the document, we present a few 
definitions about competencies in order to understand which the dimensions of a competency are 
and we also present the definition about competency description models. Then we present the 
existing competency description models starting from the IMS RDCEO Specification and we 
demonstrate its use in a real case study, namely, the Europass Language Passport. In the next 
section we present the HR-XML Specification about competencies and we also demonstrate its 
use via the Europass Language Passport. Afterwards we come forward in a mapping of IMS 
RDCEO Specification and HR-XML Specification and at the end we provide our CDM that will 
be used as the description model for the competencies that will be record in our observatory.  
 
In the second part of the document we present the definitions of observatories and web-based 
observatories. Afterwards we provide examples of existing web-based observatories in the area of 
e-earning and we review the functionalities that each of these systems provide. Finally we provide 
a comparison of these existing observatories and we identify the basic functionalities that will be 
used for the design of TENCompetence Competence Observatory.  
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Part A: Competency Models  
 
Definition of Competency Models 
The word competency is derived from Latin word "Competere" which means 'to be suitable'. The 
competency concept was originally developed in Psychology denoting individuals' ability to 
respond to demand placed on them by their environment. 
(http://www.indiainfoline.com/bisc/imtfac08.html) 
 
The word "competency" itself is a subject to multiple interpretations. A fundamental difference in 
interpretation hinges on whether a competency is seen as a personal construct (a trait) or 
observable aspects of performance (required behaviours and activities). Another fundamental 
difference in interpretation has to do with whether a competency is viewed as a requirement for 
successful performance or a requirement for achieving excellence.  
 
Most commonly a competency is defined as a category or grouping of related 
behaviours/activities, types of knowledge, technical skills, or motivations. They represent the 
behavioural, technical, and motivational requirements for successful performance in a given role 
or job.  
 
Below we provide a short sample of definitions about competencies: 
 
− “An observable, measurable pattern of skills, knowledge, abilities, behaviours & other 
characteristics that an individual needs to perform work roles or occupational functions 
successfully”[24] 
 
− “A competency is an underlying characteristic of an individual that is directly related to 
effective or superior performance in a job. Differentiating competencies distinguish superior 
from average performers” [25]  
 
− “A set of skills, related knowledge and attributes that allow an individual to perform a task or 
an activity within a specific function or job” [26] 
 
− “Competency is a term that describes the range of knowledge, skills, behaviour, attitude and 
abilities an individual brings to a specific area of a job, such as team working” [27] 
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− “An underlying characteristic of an employee (i.e., a motive, trait, skill, aspects of one’s self-
image, social role, or a body of knowledge) which results in effective and/or superior 
performance” [28]  
 
− “Competency is defined as any knowledge, skill, trait, motive, attitude, value or other 
personal characteristic that is essential to perform the job and that differentiates good from 
superior performance” [29] 
 
− “A knowledge, skill or attitude that enables one to effectively perform the activities of a given 
occupation or function to the standards expected in employment” [30] 
 
− “Ability to apply appropriate skills and knowledge for the effective and efficient completion 
of a job or task in a variety of situations” [31] 
 
− “Is a major skill a student will learn and demonstrate in a course. A competency must be 
measurable and observable” [32] 
 
− “Specialist knowledge or skills required to perform a job function” [33] 
 
− “Competency is a broad concept that describes a person’s ability in a range of areas. It 
covers: task skills (performing individual tasks), task management skills (managing a number 
of different tasks within the job), contingency management skills (responding to problems, 
breakdowns and changes in routine) job or role environment skills (dealing with the 
responsibilities and expectations of the workplace)” [34] 
 
− “Competence is a standardized requirement for an individual to properly perform a specific 
job. It encompasses a combination of knowledge, skills and behaviour utilised to improve 
performance. More generally, competence is the state or quality of being adequately or well 
qualified, having the ability to perform a specific role” [4] 
 
− “A specific, identifiable, definable, and measurable knowledge, skill, ability and/or other 
deployment-related characteristic (e.g. attitude, behaviour, physical ability) which a human 
resource may possess and which is necessary for, or material to, the performance of an 
activity within a specific business context” [23] 
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Competency description models define an information model for describing, referencing, and 
exchanging definitions of competencies. There are two existing specifications for describing 
competencies. The first one derives from the domain of e-learning and it is called IMS RDCEO 
specification [20] and the other specification derives from the human resource domain and it is 
called HR-XML specification [23].  
 
The IMS RDCEO specification [20] provides a means to create common understandings of 
competencies that appear as part of a learning or career plan, as learning pre-requisites, or as 
learning outcomes. The information model in this specification can be used to exchange these 
definitions between learning systems, human resource systems, learning content, competency or 
skills repositories, and other relevant systems.  
The HR-XML specification has been developed from the HR-XML Consortium [22]. The HR-
XML Consortium is an independent, non-profit organisation dedicated to the development and 
promotion of a standard suite of XML specifications to enable e-business and the automation of 
human resources-related data exchanges. 
 
The scope of HR-XML Consortium [23] when a Schema for Competencies was building, was not 
only a definition of a model for describing competencies but also recording evidences used to 
substantiate a competency and ratings and weights that can be used to rank, compare, and 
otherwise evaluate the sufficiency or desirability of a competency. 
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IMS RDCEO Specification Review 
 
Introduction to IMS RDCEO and IEEE RCD Specifications 
In order to support and use effectively the link between competence and education, there is need 
to provide reusable definitions of competences, across the different systems. Description models 
for competences, such as the IEEE Reusable Competency Definition (IEEE RCD) [21] and the 
IMS Reusable Definition of Competency or Educational Objective (IMS RDCEO) [20] 
specification, are coming to provide a solution to this problem. 
 
The IMS RDCEO specification defines an information model for describing, referencing, and 
exchanging definitions of competencies, primarily in the context of online and distributed 
learning. This specification, aims to provide the means for formally representing the key 
characteristics of a competency, independently from its use in a particular context. It, thus, aims 
to guarantee interoperability among e-training systems that deal with competency information, by 
allowing them to refer to common definitions with commonly recognized values.  
 
On the other hand, the IEEE RCD specification describes a Competency Definition as used in a 
Learning Management System or referenced in a Competency Profile, by making direct reference 
of the IMS RDCEO specification. 
 
IMS RDCEO Information Model 
The IMS RDCEO information model is purposely minimalist and extensible in order to provide 
the flexibility to different organisations from different sections to describe their own Competence 
Model. The metadata elements in the Metadata category of IMS RDCEO provide the means for 
achieving the extensibility of the corresponding specification. 
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Figure 1: The IMS RDCEO Information Model 
 
The IMS RDCEO information model contains the following core elements:  
1. Identifier: A globally unique label that identifies this definition of competency or 
educational objective. The “Identifier” element consists of two other sub-elements: 
“Catalogue” and “Entry”.  
 
2. Title: A short name for this competency or educational objective. The “Title” may be 
repeated in multiple languages.  
 
3. Description: A narrative description of the competency or educational objective. The 
“Description” may be repeated in multiple languages. 
  
4. Definition: A structured description that provides a more complete definition of the 
competency or educational objective, using a collection of statements that determine a 
competency or an educational objective. Typically, such models define a competency or 
educational objective in terms of a “statement, conditions, criteria”, “proficiency, criteria, 
indicators”, “standards, performance indicators, outcomes”, “abilities, basic skills, content, 
process”, and similar sets of statements. The “Definition” consists of two other sub-elements: 
“Model Source” and “Statement”. 
 
5. Metadata: Optional meta-data record that further describe the RDCEO. The meta-data 
records must be conform to IEEE 1484-12.1-2002 (IEEE Learning Object Metadata) [35]. 
 
Case Study – The Europass Language Passport 
The European Commission [36] has recently adopted a decision (No 2241/2004/EC) of the 
European Parliament and of the Council of Europe on a single framework for the transparency of 
qualifications and competencies. Europass is an open system that supports European policy 
developments related to the transparency of competences and qualifications. Europass [37] will 
help citizens to convey their qualifications and competences in an effective way, by providing a 
comprehensive tool for users based on an accessible electronic format. Additionally, Europass 
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will promote strong links between education and training, business and industry, ensuring the 
continuing relevance and adequate appreciation of competences and qualifications.  
 
Europass consists of five documents [37]:  
 
1. Europass CV: The Europass CV enables you to make your skills and qualifications visible 
around the Europe. The Europass-CV includes categories for the presentation of information 
on personal matters, emphasising technical, organisational, artistic and social skills, language 
proficiency, work experience and educational and training attainments. 
 
2. Europass Language Passport: The Europass Language Passport allows you to describe your 
language skills, skills that are vital for learning and working in Europe. The Europass 
Language Passport was developed by the Council of Europe as part of the European 
Language Portfolio which consists of three documents: the Language Passport, the Language 
Biography and the Dossier. 
 
3. Europass Mobility: The Europass Mobility is a record of any organised period of time 
(called Europass Mobility experience) that a person spends in another European country for 
the purpose of learning or training. The mobility experience is monitored by two partner 
organisations, the first in the country of origin and the second in the host country. Both 
partners agree on the purpose, content and duration of the experience; a mentor is identified 
in the host country. The partners may be universities, schools, training centres, companies, 
etc. 
 
4. Europass Diploma Supplement: The Europass Diploma Supplement is issued to graduates 
of higher education institutions along with their degree or diploma. It helps to ensure that 
higher education qualifications are more easily understood, especially outside the country 
where they were awarded. The Europass Diploma Supplement was developed jointly with 
Unesco and the Council of Europe. 
 
5. Europass Certificate Supplement: The Europass Certificate Supplement is delivered to 
people who hold a vocational education and training certificate; it adds information to that 
which is already included in the official certificate, making it more easily understood, 
especially by employers or institutions outside the issuing country. The information in the 
Europass Certificate Supplement is provided by the relevant certifying authorities. 
In this section, we use the Europass Language Passport as an example for implementing the data 
structures of IMS RDCEO Specification (the IMS RDCEO representation of Europass Language 
Passport can be found at appendix D)  
The Europass Language Passport [38], a European common Model for language competencies 
was developed by the Council of Europe as part of the European Language Portfolio. It supports 
the definition of individual’s language skills on a six-level scale and it was designed to enhance 
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the motivation of individuals to improve their ability to communicate in different languages. It 
has two functions: motivating learners to study languages and helping them think about their 
learning goals, and providing a clear way of recording language skills. 
The EuroPass Language Passport defines a competence ontology consisting of 5 simple 
competencies and 3 complex competencies. Each of these competencies is associated (directly or 
indirectly) with a list of language topics (see figure 2). 
Language 
Competence
Understanding Speaking
Listening Reading Spoken Production
Spoken 
Interaction Writing
Use simple phrases and 
sentences
Use series of phrases 
and sentences 
Where I live People I know My Family
Other People My Job
My Educational 
Background
Level 1 Level 2
to describe to describe to describe
to describe
to describe
Complex 
Competencies
Simple 
Competencies
Topics
 
Figure 2: Partial View of Competence Ontology used in EuroPass Language Passport 
 
Conclusions 
In this chapter we investigate the IMS RDCEO Specification. The IMS RDCEO specification is 
only a description tool for competencies and does not show how individual reusable competency 
definitions can be aggregated to form broader competencies or how competencies are to be 
assessed, certified, recorded etc. So, based on the description capacity of the IMS RDCEO 
specification, we have identified the following open issues: 
 
• How to represent the level of a competency? The IMS-RDCEO specification supports the 
representation of a competency level, within the “title” element. The information stored 
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within this element is in a narrative format, thus, it is not machine understandable and limits 
the scope of interoperability among different systems. 
 
• How to represent the grading scale of a competency? The IMS-RDCEO specification does 
not provide a way to represent the “grading scale” of a competency, thus, provides limited 
support for the assessment of complex competencies. 
 
• How to represent the success threshold of a competency? The IMS-RDCEO specification 
does not support the definition of a “success threshold” for a competency. Therefore, a 
learning system cannot interpret the existence of a competence. 
 
• How to describe complex competencies in an interoperable way? The IMS-RDCEO 
already supports the definition of complex competencies (that is, any competency consisting 
of other – simple or complex – competencies) through the use of “metadata/relation” element. 
However, it does not provide a way to represent the weighting factor of sub-competencies 
when assessing a complex one, thus, provides limited support for the assessment of complex 
competencies. 
 
HR-XML Specification Review 
Introduction to HR-XML Specification 
The HR-XML Consortium [22] is an independent, non-profit organisation dedicated to the 
development and promotion of a standard suite of XML specifications to enable e-business and 
the automation of human resources-related data exchanges. 
 
In order to achieve this scope, HR-XML Consortium has produced a library of more than 100 
interdependent "XML schemas". XML Schemas define the data elements for particular HR 
transactions, as well as options and constraints governing the use of those elements. The HR-
XML Consortium has produced schemas covering major processes, as well as component 
schemas, used across multiple business processes. 
 
The Competencies schema allows the capture of information about evidence used to substantiate 
a competency and ratings and weights that can be used to rank, compare, and otherwise evaluate 
the sufficiency or desirability of a competency [23]. 
 
One of the challenges in creating a standard schema for the exchange of competency information 
is the many ways that the term “competency” has been used by different people at different points 
in time within disciplines such as human resource management, organisational theory, 
behavioural science, industrial psychology, and education.  
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Therefore, one of the HR-XML Competency Workgroup’s important design goals was “the 
development of a competency schema that would be relatively simple and sufficiently flexible to 
be useful within a variety of business contexts”. 
 
HR-XML Information Model 
The HR-XML data model is purposely simple in order to provide the flexibility to different 
organisations to describe their own Competence Model within a variety of business contexts. 
Additionally this standard schema for the exchange of competency data will improve the 
communication across many HR systems and will simplify data transfer processes, thereby 
helping HR organisations save time and money. 
 
The HR-XML information model contains the following core elements: 
1. Name: A short name for the related competency. 
 
2. Description: A narrative description of the competency. 
 
3. Required: A Boolean used to indicate whether the CompetencyEvidence is mandatory for a 
particular position or given context. 
 
4. CompetencyId: An identification code assigned to identify or classify the competency. 
 
5. TaxonomyId: A code that identifies the taxonomy of the competency. 
 
6. CompetencyEvidence: A text label that is used to capture information to substantiate the 
existence, sufficiency, or level of a Competency. CompetencyEvidence might include test 
results, reports, performance appraisals, evaluations, certificates, licenses, or a record of 
direct observation, such as a report given by a former supervisor or other employment 
reference. 
 
7. CompetencyWeight: A text label that allows the capture of information on the relative 
importance of the Competency.  
 
8. Competency: Competencies can be recursive. A competency may include other 
competencies. One competency might be decomposed into several component competencies, 
each of which might be separately measurable. 
 
9. UserArea: Personal information about the individual that holds the defined competency. 
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Figure 3: The HR-XML Information Model 
 
Case Study – The Europass Language Passport 
In this section, we use again the Europass Language Passport as we did in section 3.3, in order to 
implement the data structures of HR-XML specification about competencies. The examples that 
we use are the same as in IMS RDCEO, in order to illustrate the difference between the data 
structures of these two corresponding specifications. (The HR-XML representation of Eupass 
Language Passport can be found at appendix E)  
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Conclusions 
In this chapter we investigate the HR-XML Specification. The HR_XML specification contrary to 
IMS RDCEO is not only a description model for competencies but allows the capture of 
information about evidence used to substantiate a competency and ratings and weights that can be 
used to rank, compare, and otherwise evaluate the sufficiency or desirability of a competency. 
Based on the description capacity of the HR-XML specification, some of the open issues that we 
have set in section 3.4 can be refined as above: 
 
• How to represent the level of a competency? The HR-XML specification supports the 
representation of the proficiency level of a competency, within the “CompetencyWeight” 
element. This element also permits the capture of the minimum and the maximum value for 
the proficiency level of the relative competency. 
 
• How to represent the grading scale of a competency? The HR-XML specification does not 
provide a way to represent the “grading scale” of a competency, thus, provides limited 
support for the assessment of complex competencies. 
 
• How to represent the success threshold of a competency? The HR-XML specification does 
not support the definition of a “success threshold” for a competency. Therefore, a learning 
system cannot interpret the existence of a competence. 
 
• How to describe complex competencies in an interoperable way? The HR-XML supports 
the definition of complex competencies through the use of “Competency” element. However, 
it does not provide a way to represent the weighting factor of sub-competencies when 
assessing a complex one, thus, provides limited support for the assessment of complex 
competencies. 
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Mapping of IMS-RDCEO and HR-XML 
Introduction  
The scope of IMS RDCEO specification is the definition of an information model for describing 
competencies in the context of e-learning. The IMS RDCEO specification does not show how 
individual reusable competency definitions can be aggregated to form broader competencies and 
does not address how competencies are to be assessed, certified, recorded etc. 
 
In comparison, the scope of HR-XML Consortium when a Schema for Competencies was 
building, was not only a definition of a model for describing competencies but also recording 
evidences used to substantiate a competency and ratings and weights that can be used to rank, 
compare, and otherwise evaluate the sufficiency or desirability of a competency. 
 
Therefore we are talking about two models, from different domains, the e-learning domain and 
the business domain, that describes the same object – competencies – but each of these models 
using different elements and capturing different type of information about competencies. In the 
section below, we are going to illustrate the mapping between the elements of these two 
description models for competencies, in order to present what the same elements are and what is 
the information’s overlapping in these two models. 
 
Mapping of IMS RDCEO and HR-XML Elements 
In the figure below we represent the mapping between the elements of IMS RDCEO and HR-
XML specifications. As we can see both specifications have dispose elements for capturing 
information like as: 
 
• the identification of the competency (Identification – CompetencyId),  
• the title of the competency (Title - Name), 
• the description of the competency (Description - Description), 
• the definition of the competency (Definition -Competency). 
 
However, HR-XML specification has elements like CompetencyEvidence and 
CompetencyWeight that does not match with none of IMS RDCEO elements, cause IMS RDCEO 
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specification address only the description part of a competency and not with the part of recording 
evidences about a specific competency. 
 
Additionally, HR-XML specification has elements like TaxonomyId that does not match with 
none of IMS RDCEO elements cause IMS RDCEO intentions is “to meet the simple need of 
referencing and cataloguing a competency, not classifying it” and UserArea that also does not 
match with none of IMS RDCEO elements but is matching with elements form another 
specification of IMS, the IMS LIP (Learner Information Profile) that is a model for describing the 
learner’s profile including a variety of information. 
 
Nonetheless, IMS RDCEO permits the embedding of optional meta-data as specified in the 
information model. So, an implementation might include taxonomy information through the use 
of meta-data as we can see in figure 4. 
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IMS RDCEO HR-XML
Statement Text
Statement ID
Statement Token
Statement Name
Statement
Entry
Catalog
Identification
Title
Description
Definition
Model Source
IdOwner
Competency
Id
Description
Name
CompetencyId
IdOwner
Id
Description
Name
CompetencyId
UserArea
CompetencyWeight
CompetencyEvidence
TaxonomyId
 
 
Figure 4: Mapping of IMS RDCEO and HR-XML Specifications 
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IMS RDCEO HR-XML
Metadata 
(IEEE LOM)
CompetencyEvidence
CompetencyWeight
UserArea
IdOwner
Id
TaxonomyId
Description
Classification/
TaxonPath/
Source
Classification/
TaxonPath/
Taxon/Id
Classification/
Description
User Profile 
(IMS LIP)  
 
Figure 5: Mapping of HR-XML elements with other metadata models referred by IMS RDCEO 
 
The proposed CDM for TENCompetence Competence Observatory 
based on IMS RDCEO and HR-XML Mapping 
CDM Information Model 
The CDM information model contains the following core elements:  
 
1. Identifier: A globally unique label that identifies this definition of competency or 
educational objective. The “Identifier” element consists of two other sub-elements: 
“Catalogue” and “Entry”. 
 
2. Title: A short name for this competency. The “Title” may be repeated in multiple languages. 
 
3. Description: A narrative description of the competency or educational objective. The 
“Description” may be repeated in multiple languages. 
 
4. Proficiency Level: The proficiency level of the competency. There may be multiple 
instances of this category.  
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5. Classification: This category describes where this competency falls within a particular 
classification system. To define multiple classifications, there may be multiple instances of 
this category. 
 
6. Relation: Competencies can be recursive. A competency may refer to other competencies. 
 
 
Figure 6: The CDM Information Model 
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The elements of CDM are depicted in table 1.  
In this table each element is described using the following properties: 
  
No: The number of the data element.  An element may be composed of sub-elements.  The 
numbering scheme reflects these relationships.  
 
Name: The descriptive name of the element.  
 
Explanation: A brief functional description of the element.  
 
Required: Indicates if the element is required: 
• M = Mandatory Element that must be included in the data object, if the element at the higher 
level is included;  
• C = Conditional Element.  Existence is dependent on values of other Elements;  
• O = Optional Element. 
 
Multi: Multiplicity of the element:  
• Single = single instance;  
• Single * = single instance per language; 
• Number = maximum number of times the element is repeatable;  
• n = multiple occurrences allowed, no limit;  
Repeatability of an element implies that all sub-elements repeat with the same element.  
 
Data type: A description of formatting rules for the data element.  Type includes the maximum 
length of the element. 
 
Notes: Additional descriptive information about the element.  
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No Name Explanation Req Mult Data type Notes 
1 Identifier 
A globally 
unique label 
that identifies 
this 
definition of 
competency 
M Single   
1.1 Catalogue 
The name or 
designator of 
the 
identification 
or 
cataloguing 
scheme for 
this entry. A 
cataloguing 
scheme. 
M Single 
Character 
String 
(smallest 
permitted 
maximum: 
1000 
characters) 
Example: "ISBN", 
"ARIADNE", 
"URI", 
"http://acme.org/co
mpmodcat" 
1.2 Entry 
The value of 
the identifier 
within the 
identification 
or 
cataloguing 
scheme that 
designates or 
identifies this 
definition of 
competency. 
A namespace 
specific 
string 
M Single 
Character 
String 
(smallest 
permitted 
maximum: 
1000 
characters) 
Example: "2-7342-
0318", 
"LEAO875", 
"http://imsglobal.or
g/dco/1234" 
2 Title 
Name given 
to this 
competency 
M Single*
Lang String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: "English 
proficiency" 
3 Description 
A textual 
description of 
the 
competency 
M Single*
Lang String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: 
"Proficiency in 
written and spoken 
English and use of 
English for 
meaningful oral or 
written expression."
4 Proficiency Level 
The 
proficiency 
level of the 
competency 
 
O Single   
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No Name Explanation Req Mult Data type Notes 
4.1 Level 
There may be 
multiple 
instances of 
this category 
M n   
4.1.1 Title 
The title of 
the 
proficiency 
level 
M Single*
Lang String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: "A2 
Listening Level" 
4.1.2 Type 
The type of 
the 
proficiency 
level 
M Single 
Enumerated 
as 
“Knowledge 
Level”, “Skill 
Level”, 
“Attitude 
Level” 
Example: 
"Knowledge Level"
4.1.3 Description 
A textual 
description 
for the 
proficiency 
level 
O Single*
Lang String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: "Can 
understand familiar 
words and very 
basic phrases" 
4.1.4 Value 
Rating values 
for this 
competency. 
There may be 
multiple 
instances of 
this category 
M    
4.1.4.1 Numeric Value 
Numeric 
Value is the 
required or 
measured 
level for the 
competency. 
The content 
of Numeric 
Value is a 
rating value. 
O Single   
4.1.4.1.1 Min Value 
The 
minimum 
value of the 
rating scale. 
 
M Single 
Double (in 
the range 1 to 
100) 
Example: "1" 
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No Name Explanation Req Mult Data type Notes 
4.1.4.1.2 Max Value 
The 
maximum 
value of the 
rating scale. 
M Single 
Double (in 
the range 1 to 
100) 
Example: "10" 
4.1.4.1.3 Interval 
The 
increment or 
step for the 
relevant 
scale. 
M Single 
Double (in 
the range 1 to 
100) 
Example: "1" 
4.1.4.1.4 Success 
Threshold 
The 
minimum 
value of the 
rating scale 
that proves 
the existence 
of the 
competency 
M Single 
Double (in 
the range 1 to 
100) 
Example: "5" 
4.1.4.1.5 Description 
A textual 
description 
for the 
Numeric 
Value field 
O Single*
Lang String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: "A rating 
scale  for the  
English 
proficiency" 
4.1.4.2 String Value 
String Value 
is the 
required or 
measured 
level for the 
competency. 
The content 
of String 
Value is a 
rating value. 
O Single   
4.1.4.2.1 Min Value 
The 
minimum 
value of the 
rating scale. 
M Single 
Character 
String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: "A1" 
4.1.4.2.2 Max Value 
The 
maximum 
value of the 
rating scale. 
M Single 
Character  
String 
(smallest 
permitted 
maximum: 
2000 
Example: "C2" 
   D8.1 - Report with overall WP8 results during 
month 1-18, and a roadmap of Networks for 
lifelong competence development RTD 
 
TENCompetence – IST-2005-027087 Page 106 / 314 
 
No Name Explanation Req Mult Data type Notes 
characters) 
4.1.4.2.3 Success 
Threshold 
The 
minimum 
value of the 
rating scale 
that proves 
the existence 
of the 
competency 
M Single 
Character 
String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: "3" 
4.1.4.2.4 Description 
A textual 
description 
for the String 
Value field 
O Single*
Lang String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: 
"Europass Levels" 
4.1.4.2.5 States 
There may be 
multiple 
instances of 
this category 
M Single   
4.1.4.2.5
.1 State 
An ordered 
list consists 
of the 
proficiency 
levels 
M n 
Character 
String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: 
"A1","A2","B1","B
2","C1","C2" 
5 Classification 
This category 
describes 
where this 
competency 
falls within a 
particular 
classification 
system. To 
define 
multiple 
classification
s, there may 
be multiple 
instances of 
this category 
 
 
 
 
. 
O Single   
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No Name Explanation Req Mult Data type Notes 
5.1 Taxonomy 
A taxonomic 
path in a 
specific 
classification 
system. Each 
succeeding 
level is a 
refinement in 
the definition 
of the 
preceding 
level. There 
may be 
different 
paths, in the 
same or 
different 
classification
s, which 
describe the 
same 
characteristic 
M n   
5.1.1 Id 
The identifier 
of the 
taxonomy 
 
M Single 
Character 
String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: "233" 
5.1.2 Owner ID 
The name of 
the owner of 
this 
taxonomy 
M Single 
Character 
String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: "Acme 
Company" 
5.1.3 Description 
A short 
description 
about the 
taxonomy 
O Single*
Lang String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: 
"Competency id is 
based on Acme 
internal taxonomy" 
6 Relation 
The relation 
of this 
definition of 
competency 
with other 
O Single   
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No Name Explanation Req Mult Data type Notes 
sub-
competencies 
6.1 Subcompe-tency 
There may be 
multiple 
instances of 
this category. 
M n   
6.1.1 Identifier 
An identifier 
that links to 
the Sub-
Competency 
M Single 
Character 
String 
(smallest 
permitted 
maximum: 
2000 
characters) 
Example: 
"http://www.langua
gecompetency.com
" 
 
Table 1: The CDM Elements 
 
Conclusions 
As we saw in this section, HR-XML specification is a composition of elements from IMS 
RDCEO specification (description data for the competency), from IEEE LOM standard 
(classification data for the competency) and from IMS LIP specification (personal data for the 
individual that holds a specific competency).  
 
Additionally, HR-XML has elements like Competency Evidence that is used to capture 
information to substantiate the existence, sufficiency, or level of a competency and Competency 
Weight that is used to record information about the importance of the competency. 
 
When we want to create reusable definitions of competencies the elements that we want to use or 
better, the information that we don’t want to record is the following: 
 
• Personal information about the individual that is holding a specific competency. 
• Evidences that substantiate the existence of a competency. 
 
So, may be the description capacity of the IMS RDCEO specification is elliptic and does not 
provide the means for the full description of a competency, but in the other side HR-XML is a bit 
steep because captures information that reduces drastically the reusability.   
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Therefore, we decide to create a model that takes elements from IMS RDCEO specification and 
elements from HR-XML, in order to create reusable definitions of competencies. Substantially, 
because HR-XML overbalances IMS RDCEO our CDM is a short version of HR-XML enhanced 
with new elements. 
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Part B: Web-Based Observatories 
 
Definition of Web-Based Observatories 
Below we provide a variety of definitions about observatories: 
 
− “An observatory is a location used for observing terrestrial and/or celestial events. 
Astronomy, astrology, climatology, geology, meteorology, oceanography and volcanology 
are examples of disciplines for which observatories have been constructed. Historically, 
observatories were as simple as containing a sextant (for measuring the distance between 
stars) or Stonehenge (which has some alignments on astronomical phenomena)” [4] 
 
− “A building, place, or institution designed and equipped for making observations of 
astronomical, meteorological, or other natural phenomena” [3] 
 
− “A structure overlooking an extensive view” [3] 
 
− “A place or building for making observations on the heavenly bodies” [5] 
 
− “A building fitted with instruments for making systematic observations of any particular class 
or series of natural phenomena” [5] 
 
− “A place, as an elevated chamber, from which a view may be observed or commanded” [5] 
 
− “A lookout on a flank of a battery whence an officer can note the range and effect of the fire; 
usually referred to as an observation post” [5] 
 
Concluding the above definitions we could define an observatory as a structure, a building or a 
place designed and equipped for making observations about a specific domain.   
 
From the research we have done in order to gather the available definitions about web-based 
observatories we did not find any results. Therefore and taking into account the definition of an 
observatory we can say that a web based observatory is a “virtual place” that gathers observations 
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about a specific domain in a database and monitors these results by the use of web. As we can see 
in the figure below the basic functionalities provided by a web-based observatory are two-stage 
actions, the first performed by the user and the second by the observatory: search/expose, 
submit/store, request/deliver. 
 
Web Based Observatory
Searc
h/Exp
ose
Submit/Store
Request/Deliver
User
 
Figure 7: Web-Based Observatory Main Functionalities 
    
 
Existing Web-Based Observatories 
The CEN/ISSS Learning Technology Standards Observatory 
The Learning Technology Standards Observatory [6] is a web based 
observatory that acts as a focal access point to projects, results, activities 
and organisations that are relevant to the development and adoption of e-
learning technology standards. The systems allows the visitors without 
registering, to search all over the observatory and find the desirable information between the 
relevant standards and specifications they want, as well as between the organisations that develop, 
define, profile or implement them. The contents included in the Learning Technology Standards 
Observatory are mostly taken from the web sites of other institutions and bodies. 
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Information available at the Learning Technology Standards Observatory (LTSO) includes: 
− Summary of each standard or proposal including key data in order to allow the user to grasp 
the gist of the specification. 
− Tracking data on the evolution of the standard through the different drafts. 
− Relationship and main difference among proposed specifications and standards for the same 
category. 
− Clarification of the relationships between formal standardisation bodies (ISO, CEN, IEEE), 
− Specification development consortia (such as ARIADNE and IMS) and profiling bodies (such 
as CANCORE, ALIC, and others). 
− Links to the complete set of specifications (if available on-line) or to information on where to 
obtain them. 
− Information on the actual uptake of specifications and standards. 
− Information about relevant events, activities and organisations. 
 
Figure 8: The CEN/ISSS Learning Technology Standards Observatory 
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The IDABC Open Source Software Observatory 
The IDABC (Interoperable Delivery of European eGovernment Services 
to public Administrations, Businesses and Citizens) Observatory [7] is 
dedicated to Free/Libre/Open Source Software and is intended to 
encourage the spread and use of Best Practices in Europe. It provides an 
introduction for new users to the concept of Free/Libre/Open Source Software and presents 
interesting events, activities, case studies and references for experts. 
 
 
 
Figure 9: The IDABC Open Source Software Observatory 
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The Basic Skills Agency Observatory  
 
The Observatory of Basic Skills [8] is a source of information about 
literacy, numeracy and language in England and Wales. The priorities 
of this observatory are:  
− speaking and listening skills,  
− transition points such as starting school, or a new job, 
− engaging the disengaged.  
In order to improve the basic skills of young people and adults this observatory provides a list of 
useful sources for basic skills policy and research.  
 
 
Figure 10: The Basic Skills Agency Observatory 
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The European Quality Observatory  
The European Quality Observatory [9] is an internet-based repository 
implemented as a portal to promote the use of quality management, 
quality assurance and quality assessment concepts for eLearning in 
different communities. The main objective is to provide a central facility 
enabling developers, managers, administrators, decision-makers and end-users to find an 
approach that suits their organisation's needs. In particular, national, regional, and local needs and 
requirements are included in the observatory, resulting in a European Quality Community. 
 
The EQO users are able to contribute quality approaches & experiences to the database, use all 
search and adaptation services, get newest information about EQO work (newsletter), and 
participate and discuss in forums. (http://www.eqo.info/) 
 
Figure 11: The European Quality Observatory 
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The Public Population Project in Genomics Observatory 
The Public Population Project in Genomics 
(P3G) observatory [10] is an international 
consortium of public bodies involved in 
major genetic epidemiology projects and bio-banks. It was created to develop and manage a 
multidisciplinary infrastructure for comparing and combining results from large-scale population 
genomic studies, to facilitate the translation of research into clinical benefits in terms of disease 
prevention and treatment.  
 
The P3G Observatory aims to disseminate scientific and technical information produced by 
member groups, and to provide suitable tools for the development, co-ordination and comparison 
of studies. To this latter end, the Observatory contains a catalogue of all major population 
genomics studies around the world (including those run by groups who are not P3G members) 
that can be used to access and compare information about different projects. 
 
 
Figure 12: The Public Population Project on Genomics Observatory 
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The “économie langues formation” Observatory 
The “économie langues formation” Observatory [11] began its 
activities, with financial support from the Rector of the University 
of Geneva. Its chief mission is to offer contributions to research 
and teaching on the interrelations between the economy, languages and education. A particular 
emphasis is placed on the developing of tools for the management of linguistic diversity.  
 
The élf users are able to get newest information about programmes and publications relating to 
the field of diversity management.  
 
Figure 13: The “économie langues formation” Observatory 
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The Helios Observatory 
HELIOS [12] is an observation platform, funded under the e-Learning 
program of the European Commission and it aims to monitor the 
progress of e-Learning in Europe vis-à-vis policy objectives and to 
forecast future scenarios of e-Learning evolution integrated research 
and development project. In the framework of the HELIOS project, six 
thematic analyses intended to observe the impact of e-Learning on a number of key priorities of 
the EU and national policy agenda (as defined after the Lisbon Council) are going to be carried 
out. The thematic priorities are:  
− Access to learning,  
− Employability,  
− Personal development/citizenship,  
− Internationalisation of Education and Training,  
− Organisational change,  
− Innovation of Education and Training. 
 
 
Figure 14: The Helios Observatory 
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The LEONIE (Learning in Europe: Observatory on National and International Evolution) 
Observatory 
The LEONIE observatory [13] is focused on trends and drivers of 
change affecting European Education and Training systems. Each 
partner of this project, produced a document summarizing 
national and international trends of education and training 
systems, and identified main drivers of change. The main objectives of LEONIE obseratory is: 
− To identify major drivers of change, in economy and society, which effect the present and 
future development of education and training, 
− To identify and develop a capacity to monitor the innovation processes that are taking place 
within education and training systems, and that are intentionally implemented by the relevant 
authorities and players, 
− To build and validate a series of indicators, that will allow comparisons in time and between 
countries, of change processes affecting education and training, 
− To establish a capacity to forecast the likely evolution of education and training in Europe, 
− To build different levels of multi-actor partnership to make the validated observation 
components sustainable in the medium and long term and provide the outcome information 
through the observatory not only to users from the standard target groups like as policy 
makers, but to the general public. 
 
 
Figure 15: The LEONIE (Learning in Europe: Observatory on National and International 
Evolution) Observatory 
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The POLE (Policy Observatory for Lifelong learning and Employability) Observatory 
The POLE observatory [14] addresses the needs for better 
understanding the relationships between lifelong learning policies 
and practice and the use of Information and Communication 
Technologies (ICT). The project aims at elaborating answers about 
the ways that ICT can enhance and amplify the results of lifelong 
learning policies, especially in the framework of the eLearning 
Initiative and following the recommendations in the Memorandum of Lifelong Learning. 
 
The main target group comprises the policy makers and policy implementers, who are dealing 
with lifelong learning in the above areas (Employability and Social Inclusion), while a second 
broader target group consists in the entire research community in lifelong learning, education and 
training in general, social inclusion, employability. 
 
 
Figure 16: The POLE (Policy Observatory for Lifelong learning and Employability) 
Observatory 
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The PASCAL (Place Management, Social Capital and Learning Regions) Observatory 
The PASCAL Observatory [15] is founded on the presumption that there 
is considerable work to be done to enable regional governments and 
associated policy-makers to benefit fully from emerging research and 
learning about how best to foster balanced and sustainable economic and 
social development in their regions. PASCAL offers a single, online 
portal which brings together relevant documents, analysis, news, events and research, providing 
easy, cost effective and efficient access to relevant and useful information. 
 
The following services are currently available: 
− substantial monthly reports on hot topics, prepared by international experts  
− regular briefings on emerging issues, prepared by staff within the Observatory  
− an electronic library providing details of relevant policy, research and programmes associated 
with successful interventions of various kinds  
− notes on current demonstration projects which demonstrate the potential and achieved 
benefits from public/private partnership initiatives  
− a news clipping service of news stories from around the world  
− notices of forthcoming conferences and seminars  
− notices of new and forthcoming books  
− a monthly newsletter by email which notifies users of recently published papers, reports, 
research, books and forthcoming conferences. 
− seminars and conferences on topics of interest to stakeholders. 
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Figure 17: The PASCAL (Place Management, Social Capital and Learning Regions) 
Observatory 
 
The Linguasphere Observatory 
The Linguasphere Observatory [16] serves as a viewing-platform from 
which the linguasphere may be observed as a trans-national system, and 
from which the situation of each linguistic community, however small, 
may be seen in its local and global context. Its fundamental aims are to 
study and promote multilingualism, to encourage the role of international 
languages in the service of a multilingual world, and to monitor the linguistic rights of the 
individual. 
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Figure18: The Linguasphere Observatory 
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Main Functionalities of Existing Web-based Observatories 
According to the web-based observatories that we described in the previous section, in this 
section we will identify the common functionalities that these systems have. Depending on the 
domain of their observation and the scopes that they want to achieve, each of the described web-
based observatory is presenting a different set of functionalities. As it is expected, we will focus 
our attention on the main functionalities that education observatories present. Before the 
presentation of the main functionalities we will illustrate the disaggregating we did by defining 
three dimensions that consist of different set of functionalities. The dimensions are the following: 
 
• Information Services: consisting of services, which provide the capability to search the 
contents of the observatory for any new items added in the observatory or browse the library 
of items stored in the observatory. 
 
• Communication Tools: consisting of specific tools, which enable users of the observatory to 
communicate and exchange opinions/ideas 
 
• Resource Management: consisting of functionalities, which enable the users of the 
observatory to upload, store and manage resources relevant to the domain of the observatory 
 
 
Figure 19: Main Functionalities Dimensions 
 
Information Services 
 
• News: A service describing any new about the observatory itself and/or its contents. 
 
• Search Engines: Simple and advanced search in the contents of the observatory. 
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Communication Tools 
 
• Forum: An online discussion group, where participants with common interests can exchange 
open messages. 
 
• Chat: Real-time communication between multiple users over the observatory. Like a 
conference call using text instead of conversation, is a bit like e-mail in real time. The text 
appears as it is typed on all users participating in the chat. 
 
• Wiki: A web application that allows to users of the observatory to add content, as on an 
Internet forum, but also allows anyone to edit the content.  
 
Resources Management 
 
• Links: A list with useful web links that provides interesting information available to the 
public. 
 
• Resource Management: Resources about the domain of the observatory  
 
Comparison of Existing Web-Based Observatories 
In this section we try to make a comparison of the web-based observatories that we described in 
section 7. The comparison will be made according to the three dimensions of functionalities that 
we mentioned in the previous section.  
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From the table above we can notice that all existing web-based observatories provide information 
services (News and Search Engines) to their users except from the POLE Observatory. 
Furthermore, most of the web-based observatories provide a forum to their users and only one 
provide a chat (The EQO Observatory), but no one of the described observatories provide a wiki. 
Finally we can notice that all observatories provide a resource library to their users and most of 
them provide Links related with the domain of Observatory.  
 
Conclusions 
Summarizing this section we can notice that because of the existence of two competencies 
description models, we decided to create a joint model that selects elements from the current 
state-of-the-art specifications (the IMS RCDEO and the HR-XML). This new model, which we 
have called it CDM will be used for the description of the competences that will be held in the 
database of the TENCompetence Competence Observatory. As a result the TENCompetence 
Competence Observatory will have the capability to export and import competences description 
based on either IMS RDCEO specification or HR-XML specification.  
  
Furthermore, a reference Competence Observatory that we can rely on does not exist. As a result, 
in order to design the TENCompetence Competence Observatory we have to build on the 
common functionalities of existing web based observatories properly modified to meet the 
TENCompetence needs.  
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Specification of a Competence Observatory Tool 
 
INTRODUCTION 
 
According to the Review of Competence Models and Observatory Tools, we can say that a 
competence observatory can be defined as a virtual place that gathers observations about 
competencies and monitors the results by the use of the web. 
 
The scope of this document is to present how the TENCompetence Competence Observatory will 
be designed based on the Competence Description Model (CDM) and observatory’s functional 
requirements specified in the Review of Competence Models and Observatory Tools.  
 
We are starting our design by presenting the user groups that the TENCompetence Competence 
Observatory is trying to address. Afterwards we present a complete set of Scenarios of Use based 
on the targeted user groups and we define the main functionalities of the observatory which 
expand the basic functionalities that have been identified in the Review of Competence Models 
and Observatory Tools.  
 
The main functionalities are leading us to the functional and non-functional requirements of the 
system and to the Use Cases, which are described via the use of UML diagrams. 
 
Another critical design issue is the integration of the observatory with the overall architecture of 
TENCompetence; as a result we are trying to design the components of the TENCompetence 
Competence Observatory appropriately, taken into account the architecture requirements of 
TENCompetence, in order to be able to integrate the TENCompetence Competence observatory 
during cycle 2 of the project. 
 
Moreover, we present the class diagram of the observatory, which is very important for the phase 
of implementation and finally we present an evaluation plan, which will be used as soon as a first 
prototype of the observatory is ready. 
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Targeted User Groups  
In this section, we describe the groups that the TENCompetence Competence Observatory tries to 
target. These groups are divided into two categories, which are described below: 
 
• Enterprises or Organisations: this group is interested in defining job profiles for their 
employees. More specifically an enterprise or an organisation is trying to be informed about 
the competences that fit to the professions of its employees.   
 
• Individuals: this group is interested in comparing their own competences with reference ones 
for their professions.  
 
As a result we can say that both Enterprises/Organisations and Individuals can be seen as 
members of “Communities” related with specific job roles who want to share experiences related 
to required competencies for a specific job role. 
 
Scenarios of Use 
In this section we present three Scenarios of Use in narrative form. The Scenarios of use, which 
are depicted below give a general picture about the main functionalities and the functional and 
non-functional requirements that will describe in the next sections.      
 
Scenario of Use 1: Search and Download a competence related document  
Brief Description of the Scenario  
A non-registered user to the observatory wants to download a document, in order to be informed 
about the domain of the observatory and the scope of the observatory.  
 
Actors 
- Primary Actors: Non-registered User 
- Secondary Actors: none 
 
Flow of Events 
- Basic Flow 
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Begin 
The non-registered user enters the TENCompetence Competence Observatory. 
 
Browses the resources area 
The non-registered user browses the resources page and tries to find a document related with 
competences and the scope of the observatory. 
 
Download the document 
The non-registered user finds the desired document and downloads it, in order to informed about 
the observatory and to decide if he wants to register to the observatory or not.   
 
- Alternative Flow 
 
Use the Search Engine 
The non-registered user uses the search engine of the observatory, in order to find the desired 
document. By using the appropriate keywords the non-registered user finds the desired document 
and downloads it.  
Special Requirements 
<None> 
Preconditions 
<Not exist> 
 
Postconditions 
- The non-registered user downloaded successfully the document 
- The non-registered user cancelled the download procedure 
 
Scenario of Use 2: Find out the Competences for a specific Job/Function  
Brief Description of the Scenario:  
A registered user is a web-developer and he wants to know what he has to learn, in order to 
become better in his profession. He decides to enter the TENCompetence Competence 
Observatory and find out the competences that the other users of the Observatory have suggested 
for his profession.  
Actors 
- Primary Actors: Registered User 
- Secondary Actors:  Peers (other registered users) 
Flow of Events 
- Basic Flow 
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Begin 
The user enters the TENCompetence Competence Observatory. 
 
Login 
The user logs in to the observatory.    
 
Browses available job/functions  
The user browses the available job/functions of the observatory and finds the profession of web-
developers. 
 
Browse job/function levels 
The user selects the appropriate level (for example expert level) for the profession of web-
developer. 
 
Browse competences for job/function level  
The user browses the competences, which is related with the selected level of the profession of 
web-developer.  
 
- Alternative Flow 1 
 
User does not have a profile 
If the user has not a profile the system will prompt him to create one. 
 
- Alternative Flow 2 
 
Search the available jobs/functions 
The user uses the search engine, in order to find the profession of the web-developer.  
 
Special Requirements 
<None> 
Preconditions 
<Not exist> 
Postconditions 
The user finds out the appropriate competences of the profession of web developer for a specific 
level.    
 
Scenario of Use 3: Create a Competence Description and discuss it with the peers   
Brief Description of the Scenario:  
A registered user is a member of a big company and head of Human Resources Unit. He wants to 
add in the repository of the TENCompetence Competence Observatory a competence about the 
profession of web developer, in order to share his experience with the other users of the 
TENCompetence Competence Observatory.  
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Actors 
- Primary Actors: Registered User 
- Secondary Actors:  Peers (other registered users) 
 
Flow of Events 
- Basic Flow 
Begin 
The user enters the TENCompetence Competence Observatory. 
 
Login 
The user logs in to the TENCompetence Competence Observatory. 
 
Create a new competence description 
The user fills the form with the appropriate elements, in order to create a new competence 
description about web developers. He maps this competence description with a specific level for 
the profession of web-developers. 
 
Connect to Community 
The user browses the job/functions and he connects to the community related with web 
developers. 
 
Enter the Chat 
The user enters the chat of the community and discuss with other users about the competence has 
just created. The other users advise him to change some elements of the competence description.  
 
Create a new version of the competency 
The user updates the competence description taking into account the feedback from his peers.   
 
- Alternative Flow 1 
 
User does not have a profile 
If the user has not a profile the system will prompt him to create one. 
 
- Alternative Flow 2 
 
Search the available job/functions 
The user uses the search engine, in order to find the profession of the web-developer.  
 
Special Requirements 
<None> 
Preconditions 
<None> 
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Postconditions 
- The user creates an appropriate competence about the profession of web developer.   
 
Main Functionalities 
In this section we describe the main functionalities of the TENCompetence Competence 
Observatory. The TENCompetence Competence Observatory beyond the main functionalities that 
an observatory must perform and are depicted in the table below will provide competence related 
functionalities. 
  
Information Services Communication Tools Resource Management 
News Search Engines Forum Chat Wiki Links Resource Library 
3 3 3 3 3 3 3 
 
Table 3: Basic Observatory Functionalities 
 
These functionalities as we can see in the figure below are: 
• Searching specific competences, and exporting them as XML files 
 
• Creating competences descriptions 
 
• Editing/updating competences descriptions 
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User
Search Competencies 
Descriptions
Find Competencies 
Descriptions
Create Competencies 
Descriptions
Edit/Update 
Competencies 
Descriptions
Export to XML File
 
 
Figure 20: Competence Related Functionalities 
  
The main functionalities that have been identified from the Review of Competence Models and 
Observatory Tools are presented below. These functionalities have been customized according to 
the domain of the TENCompetence Competence Observatory.  
  
Information Services 
• News: A service describing any new about the TENCompetence Competence Observatory 
itself and/or its contents. 
• Search Engines: Simple and advanced search in the contents of the TENCompetence 
Competence Observatory. 
 
Communication Tools 
• Forum: An online discussion group, where participants with common interests can exchange 
open messages. 
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• Chat: Real-time communication between multiple users over the TENCompetence 
Competence Observatory. Like a conference call using text instead of conversation, is a bit 
like e-mail in real time. The text appears as it is typed on all users participating in the chat. 
• Wiki: A web application that allows to users of the TENCompetence Competence 
Observatory to add content, as on an Internet forum, but also allows anyone to edit the 
content.  
 
Resources Management 
• Links: A list with useful web links that provides interesting information available to the 
public. 
• Resource Management: A list with useful digital resources (document, presentations) about 
competences and the observatory itself. 
 
Functional and Non-Functional Requirements 
User Categories 
In chapter 2 we identify the user groups that the TENCompetence Competence Observatory is 
trying to address. These groups can be mapped into three User Categories, defined as follows: 
Anonymous User: an anonymous, not logged in / not registered user. Guest users 
(Enterprises/Organisations representatives or individuals) are presented a limited functionality. In 
order to acquire the rights to use basic functionalities of the TENCompetence Competence 
Observatory the user must fulfil a form with a list of questions. 
Registered User: the registered user (Enterprises/Organisations representatives or individuals) 
can have access to all the areas of the observatory. The registered user contributes competences 
and jobs/functions to the observatory and becomes member of communities related with 
jobs/functions, in order to share his experience with other users. 
Administrator: the user, who is responsible for the maintenance of the system and for its proper 
operation.     
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Functional Requirements 
Analyzing the needs of the different users’ categories of the TENCompetence Competence 
Observatory we conclude to the following functional requirements: 
• For Anonymous Users 
o To register to the TENCompetence Competence Observatory by defining their personal 
details like name, surname, email, address, personal web page and their special interests 
like the desired jobs/functions 
o To be informed about any new in the observatory  
o To have limited access to the Competences Repository of the observatory 
o To have the option to view the available jobs/function that the observatory includes 
o To search the observatory contents, in order to find information about it 
o To view links related with the observatory 
o To have access to a resource library related to the domain of the observatory 
o To log-in to the TENCompetence Competence Observatory using an appropriate 
username and password. 
• For Registered Users 
o To view and edit their profile 
o To be informed about any new in the observatory 
o To search the observatory contents, in order to find specific information 
o To view links related with the TENCompetence Competence Observatory 
o To have access to a resource library related to the domain of the TENCompetence 
Competence Observatory 
o To have a private space where they store their competences about the jobs/functions 
levels they are interested  
o To create new versions of the competences that they have in their space 
o To extract the competences of their space to XML format 
o To delete a competence from their space 
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o To add a new competence to the Competences Repository of the observatory  
o To have the option to view the available jobs/function that the observatory includes 
o To create new jobs/functions and jobs/functions levels 
o To map competences to job/function levels 
o To register, connect and participate to communities, which are related with jobs/functions 
o To participate to the collaboration tools of a community (forum, chat, wiki), in order to 
exchange opinions and experiences with other users 
o To have the option to view the analytic profiles of the members of a community 
o To have the option to view the list of competences for a specific job/function level and to 
copy them to their space. 
 
• For Administrator 
o To be informed for any potential users of the observatory 
o To insert and delete news about the observatory 
o To browse or search about the registered users and see the analytic profile of the user and 
the interactions of a specific user with the system 
o To delete a user from the observatory 
o To insert and delete files from the resource library of the observatory 
o To insert and delete links related with the observatory. 
Non-Functional Requirements 
The non-functional requirements specify how well the system must perform its actions. The non-
functional requirements of the TENCompetence Competence Observatory are divided into four 
categories as it is described below: 
• Usability  
o The System should run on any colour screen with a resolution of 1024 x 768 or greater. 
 
Rationale: To give a good overview of the system, it’s necessary to show the whole 
system in a convenient way (without vertical and horizontal scroll bars). This can’t be 
achieved in a small screen.   
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o The System should provide to the users the capability to navigate and operate the system 
easily. 
 
Rationale: It is important that users learn to navigate and operate the System easily and 
effectively; the existence of context sensitive help facilitates that.   
 
o The News/Announcements of the System should be archived after sixty (60) days 
  
Rationale: It is important for the system to keep its users informed with its latest 
news/announcements. A new/announcement, which is more than sixty (60) days old, 
should be archived, in order to keep the News/Announcements section short and usable 
for the users.  
 
• Reliability  
o In order to protect user’s data from get lost, the state of user actions should be stored so 
the system should be able to recover them.       
 
Rationale: The System should not lose data when the hardware fails. 
 
o User’s password has to be stored in an encrypted way and must be at least 8 characters. 
 
Rationale: The user’s password should be 8 or more characters long and encrypted, so as 
to maximize the system’s security. 
 
o The System should support logical deletion of data. 
 
Rationale: It is very important for the System to support recovery of deleted data; the 
logical deletion of data facilitates that.  
 
• Performance  
o On average, a response from the System to user inputs should take 5 seconds or less. 
 
Rationale: The average time for response ensures that the TENCompetence Competence 
Observatory will be responsive and efficient to the user even for demanding queries. The 
average response time of 5 seconds is only guaranteed for users with download speed of 
at least 512 Kbit/sec. 
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o The maximum response from the System to user inputs can not exceed 60 seconds. 
 
Rationale: The maximum time for response ensures that the Web Server (ex. Apache), 
which hosts the TENCompetence Competence Observatory will execute appropriate all 
the user requests. 
 
• Supportability  
o The System has to be able to run on a number of different operating systems, among 
which Windows, Unix, Linux. 
 
Rationale: Since the System addresses a wide range of users including Individuals and 
representatives from Enterprises/Organisations regardless of the computer system setup 
and/or operating system, the TENCompetence Competence Observatory should run 
without any problems on any user setup.  
 
o The System has to be able to import and export competences descriptions based on IMS-
RDCEO and HR-XML specifications. 
 
Rationale: According to the TENCompetence Domain Model, the TENCompetence 
Competence Observatory must import and export competences based on the Common 
Competence Interoperability Framework, which will build on the current specs from HR-
XML format and IEEE RDCEO. As a result, the TENCompetence Competence 
Observatory has to be able to support both specifications (IMS RDCEO and HR-XML) 
 
o The System should be available for everybody. 
 
Rationale: The System should provide the capability for everyone to register and enter the 
System. An administrator should be responsible for the maintenance and the proper 
operation of the System. 
 
o The System should be available both as a standalone system and as an integrated part of 
the TENCompetence System. 
 
Rationale: According to the TENCompetence Domain Model, the TENCompetence 
Competence Observatory must import and export competence descriptions, as a result the 
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TENCompetence Competence Observatory is loosely coupled to the overall 
TENCompetence System and the integration to the TENCompetence System should be 
done in the level of “data exchange”.   
Use Cases 
In this chapter we present the Use Cases of the TENCompetence Competence Observatory. First 
we present the Use Case for the whole Work package 8 in order to identify the role of the 
TENCompetence Competence Observatory among the others subsystems of the work package. 
Afterwards, we present the detail Use Cases for the TENCompetence Competence Observatory 
via the use of UML diagrams.    
 
Basic Use Case (extracted from unified WP2 Use Case) 
At the following picture is presented the Use Case diagram for the work package 8. 
 
 
Figure 21: Use Case Diagram for WP8 
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The work package 8 aims to develop models and tools to support the interoperability of formal 
and informal competence development programmes from different providers and from different 
countries. 
Within this framework, the TENCompetence Competence Observatory will be used as the system 
where the learner will retrieve information about the competences that must acquire for different 
professions/jobs or functions. This will guide the learner to find the appropriate programme 
through the Learning Network to develop his competences.      
 
Detail Use Cases 
In this section we will utilize the Use Cases Diagrams in order to describe the functionalities of 
our TENCompetence Competence Observatory that were presented in chapter 5. Use case 
diagrams are used to identify the primary elements and processes that form the system. The 
primary elements are termed as "actors" and the processes are called "use cases." The Use case 
diagram shows which actors interact with each use case. 
In our case we have three actors: 
 
• The Anonymous User 
• The Registered User 
• The Administrator 
 
Below, for each of these actors we provide a diagram and for each use case of the diagram we 
provide a table, which contains information such as:  
 
• Description: A short scenario that describes the use case. 
• Actor: The actors participating in this use case. 
• Basic Flow: A basic flow of events. 
• Alternative Flows: Alternative flows if any. 
• Post Conditions: Conditions that must be fulfilled in order to achieve the corresponding act.  
• Pre-Conditions: Conditions after the act. 
• Include: Use cases that are included in the use case that we describe. 
• Extend: Use cases where the use case that we describe is an extension of these. 
• Notes: Useful notes about the use case. 
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Anonymous User 
The following figure presents the use cases for the actor – Anonymous User (the description of all 
the Use Cases can be found at appendix G)  
 
 
Figure 22: Use Case Diagram – Anonymous User 
 
Registered User 
The following figure presents the use cases for the actor – Registered User (the description of all 
the Use Cases can be found at the appendix H)  
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Figure 23: Use Case Diagram - Registered User 
 
Administrator 
The following figure presents the use cases for the actor – Administrator (the description of all 
the Use Cases can be found at the appendix I)  
 
 
Figure 24: Use Case Diagram - Administrator 
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TENCompetence Competence Observatory Components and their 
Specifications 
In this section we present the components of the TENCompetence Competence Observatory and 
their specifications, based on the outcomes of the Review of Competence Models and 
Observatory Tools. The TENCompetence Competence Observatory consists of the following 
components: 
 
1. Competences Component: 
This component provides the mechanisms for search/view competences and for Edit/Create 
competences. More specifically the component incorporates the following mechanisms: 
• Search/View Mechanism: provides the capability to the user to insert specific criteria, in 
order to search and view specific competences descriptions.  
• Edit/Create Mechanism: provides the capability to the user to contribute competences 
description to the Competences Repository of the Observatory. Furthermore , the mechanism 
provides the capability to the user to create new versions of competences descriptions by 
editing already stored competences descriptions in the Competences Repository of the 
Observatory. 
• Export to XML Format Mechanism: provides the capability to the user to export 
competences descriptions to XML format, compatible with the current state of the art 
specifications IMS RDCEO and HR-XML. 
 
2. Jobs/Functions Component: 
This component provides the mechanisms for managing the jobs/functions of the Observatory. 
More specifically the component incorporates the following mechanisms: 
• Create/Update Mechanism: provides the capability to the user to contribute Jobs/Functions 
to the Observatory. Furthermore , the mechanism provides the capability to the user to create 
new versions of Jobs/Functions by editing already stored Jobs/Functions of the Observatory. 
• Map Competences Mechanism: the mechanism provides the capability to the users to define 
the competences for specific jobs/functions levels.  
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• Collaboration Tools: the collaboration tools are used to support communication between the 
users of the TENCompetence Competence Observatory. The collaboration tools include 
forum, chat and wiki.   
 
3. User Management Component: 
This component provides the mechanisms for view/edit the users’ profile and for the 
authentication of users when they log-in to the Observatory. More specifically the component 
incorporates the following mechanisms: 
• View/Edit Users’ Profile Mechanism: provides the capability to the user to view and edit 
his profile details.  
• User Authentication Mechanism:  this mechanism is used, in order to authenticate the users 
when they are trying to log-in to the Observatory.  
 
4. Information Services Component: 
This component provides the mechanisms for providing information services to the users of the 
observatory. More specifically the component incorporates the following mechanisms: 
• Links Mechanism: provides the capability to the user to view a set of Links related with the 
domain of the observatory.  
• Resources Mechanism: provides the capability to the user to view a list of resources related 
with the domain of the observatory.  
• News Mechanism: provides the capability to the user to view news and announcements 
about the TENCompetence Competence Observatory.  
 
5. System Administration Component: 
This component provides to the administrator the mechanisms for the administration of the 
system and its proper operation. More specifically the component incorporates the following 
mechanisms: 
• User Management Mechanism: this mechanism keep informed the administrator of the 
Observatory for any candidate users. The mechanism provides to the administrator the 
capability to approve or disapprove candidate users of the Observatory.   
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• News Mechanism: this mechanism provides to the administrator the capability to manage the 
news of the Observatory (add/remove news).  
• Resources Mechanism: this mechanism provides to the administrator the capability to 
manage the resources of the Observatory (add/remove resources).  
• Links Mechanisms: this mechanism provides to the administrator the capability to manage 
the links of the Observatory (add/remove links).   
TENCompetence Architecture Requirements for Integration at Cycle 2 
The TENCompetence Domain Model that was created in WP2 aims (among other objectives) to 
define the overall TENCompetence conceptual architecture. The TENCompetence Competence 
Observatory within this overall architecture import and export competences based on the 
Common Competence Interoperability Framework, which will build on the current specs from 
HR-XML format and IEEE RCDEO. These two specifications are presented in details at the 
Review of Competence Models and Observatory Tools.  
In order to ensure that the TENCompetence Competence Observatory will meet the 
TENCompetence Architecture Requirements for integration at Cycle 2 we design the observatory 
to export and import competences based on the mapping between HR-XML and IEEE RDCEO 
specifications.           
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Figure 25: TENCompetence Core Domain Model 
 
This mapping procedure between IMS RDCEO and HR-XML has been described in the Review 
of Competence Models and Observatory Tools. The joint competence description model is called 
CDM and we will use it, in order to store the competences description in the TENCompetence 
Competence Observatory Database. This would ensure that the system would have the capability 
to import and export competences descriptions based on either IMS RDCEO specification or HR-
XML specification.  
Summarizing all above the design of the TENCompetence Competence Observatory responds to 
the requirements for integration at the TENCompetence architecture at Cycle 2.      
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Class Diagram 
In this section we present the class diagram of the TENCompetence Competence Observatory. 
The class diagram illustrates the classes along with their attributes and their relations.   
 
 
Figure 26: TENCompetence Competence Observatory - Class Diagram 
 
For the diagram above we can notice that the class User is connected with relation Inheritance 
with classes Administrator and Registered User. This means that a user which is stored to the 
system database is either a user, who has fulfilled the registration form or an administrator. 
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The class administrator is connected with relation of Directed Association with the classes 
New/Announcement, Resource, and Link. This means that the administrator is responsible and 
can manage these classes.  
The class user is connected with relation of Directed Association with the classes: job/function 
and competence because the competences and the jobs/functions are managed (created, updated) 
by the users. 
In addition the class user is connected with relation of Usage with the packages Forum, Chat, 
Wiki. These packages represent the collaboration tools that the user can use, in order to 
communicate with other users of the system.  
Moreover, the class Job/Function is connected with relation of Directed Composition with the 
class Job/Function since a Job/Function consists of several Job/Functions levels. 
Finally the class Competence is connected with relation of Directed Composition with the class 
Proficiency Level since a Competence consists of several Proficiency Levels. The proficiency 
levels are mapped to job/function levels and as result the relation between the class job/function 
level and the class proficiency level is a Directed Composition.  
    
Evaluation Plan    
The Evaluation Plan for the TENCompetence Competence Observatory will be based on three 
axis, as follows: 
 
• Assessment of system functionalities: the users will evaluate the design of the 
TENCompetence Competence Observatory. More specifically the users will evaluate if the 
functionalities of the Observatory have been implemented properly.         
• User interfaces and usability: the users will evaluate the interfaces and the usability of the 
system. More specifically the users will evaluate issues such as: presentation of information, 
user-friendliness of the Observatory, easy navigation, organisation of information, etc.    
• Impact of the system: the users will evaluate the impact and the results of using the 
TENCompetence Competence Observatory.    
 
For each of the above mentioned dimensions we will define suitable evaluation means, in order to 
take feedback from the targeted user groups. This activity will start after the initial 
implementation of the TENCompetence Competence Observatory prototype. 
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Appendix 2B – Design Documents10 
 
1 Executive Summary  
The web application of the Competence Observatory (the Competence Profile management 
framework) for WP8 offers the following functionalities: 
• It allows to create and search for single competencies 
• It allows to create and search for single competences, or “contextualized competencies” 
• It allows to create and search for competence profiles 
• It allows to create and search contexts in an application domain 
• It allows to assign competence profiles to artefacts 
 
We explain the major concepts used in the web application. These are competencies, 
competences (contextualized competencies) and competence profiles. In section 0 we explain the 
process of creating a competence profile. 
 
                                                 
10 This section is part of the internal deliverable ID8.2. 
 
   D8.1 - Report with overall WP8 results during 
month 1-18, and a roadmap of Networks for 
lifelong competence development RTD 
 
TENCompetence – IST-2005-027087 Page 151 / 314 
 
2  Using the Competence Observatory (competence management  
  framework) 
2.1 Some concepts explained 
Each type of application that uses the Competence Observatory is associated with a unique 
application domain. This application domain is subdivided in a number of contexts.  
 
Competency  
The bottom layer of the Competence Observatory exists of atomic competencies that are not 
interpreted by any kind of organisational context. A not interpreted competency can therefore be 
reused by different kinds of application contexts to build competences (read: contextualized 
competencies).  
 
A competency is defined by means of some trivial fields like: id (which is globally unique), label 
(title), owner, the date at which it is created, the version number, the author, keywords describing 
the metadata of the competency and a definition and description field. Those last two fields merit 
some additional explanation. The ‘description field’ holds an elaborate free formatted textual 
description describing the semantics of the competency. The ‘definition field’ holds a more 
structured description of the competency. In a second version of the Competence Observatory this 
will be formalized by means of an ontological commitment (i.e. a selection of some concepts of 
the ontology describing the domain knowledge; if applicable, also domain constraints are 
imposed on the relationships between the concepts from the ontology). 
 
Competence (or contextualized competency) :  
A Competence is a competency that is interpreted within a specific context. This contextual 
interpretation of a competency may have a specific meaning that overrides the meaning of the 
atomic, not interpreted competency. For instance: the atomic, not interpreted competency 
‘leadership’ may be defined as ‘the ability to give structured and declarative directions to people’ 
in the bottom layer. In the context of a professional organisation like ‘Logica CMG’ the 
competency ‘leadership’ will have a more specific and detailed description than the atomic, not 
interpreted competency.  
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Competences (or contextualized competencies) are also reusable amongst different application 
contexts to build competence profiles. This means that a competence which is defined in a 
specific context may be reused in a competence profile that is built for another context. 
 
Competences may have relationships with each other like, ‘isComposedOf’, ‘isPartOf’, etc. These 
relationships contribute to the semantics of the competence (competence).  
 
Relationships as well as competences themselves may have associated rules. These rules may 
consist of ‘rollup rules’ for the competences. An example of a rollup rule for a competence could 
be: ‘in order to be considered proficient in the parent competency one should be considered 
proficient in all the competencies that are associated with the parent competency through the 
relationship ‘isComposedOf’.  
 
Competences also have attributes like ‘proficiency level’ which indicate to what degree 
proficiency is required or has been acquired in a particular competence. This degree is measured 
by means of a score. This score can either be an integer interpreted on a scale defined by both 
inner and outer boundaries or a score presented by means of a textual description like ‘excellent’ 
or ‘very good’. This textual score maps to an integer value which again is interpreted on a scale 
with inner and outer boundaries. Weights indicate the level of importance of competences with 
respect to their parents.  
 
A competence is also characterized by the same trivial fields as a competency (id, label, etc.). If a 
competence has a more specific meaning than the competency it references it will override the 
‘definition’ and ‘description’ fields of the referenced competency with more specific information 
provided by the context it is used in.  
 
Competence Profile 
An application domain is subdivided in several contexts. Contexts can be modelled at any level of 
granularity. Applications will decide what level of context granularity is needed.  
 
A competence profile consists of an aggregation of (=relationships between) competences 
(contextualized competencies). These competences can have rules attached to them, like rollup 
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rules, as mentioned before. Other rules, like conceptual database constraints, may be applied to 
the relationships between these competences.  
 
Competence profiles are defined within an application context and may be associated with 
multiple artefacts. An artefact can literally be anything: a person, a learning object, a didactical 
model, a task in a business process, etc.  
 
We can think of multiple scenario’s where a competence profile may be associated with multiple 
artefacts. If, for example, we consider the courses taught in a first year education program of 
engineering sciences at the university, we notice that all the different courses require the same 
prior knowledge/skills. In that perspective they can all be assigned the same required competence 
profile. This explains the one-to-many association between ‘Competency Profile’ and ‘Artefact’.  
 
Vice versa an artefact can have associations with multiple competence profiles. For example: a 
learning object may be associated with a required and an acquired competence profile. The 
required competence profile contains the competencies which are required in order to start 
learning the learning object. The acquired competence profile contains the competencies which 
have been acquired after having learnt the learning object. This explains the one-to-many 
association between ‘Artefact’ and ‘CompetencyProfile’. 
 
An ‘Artefact’ may have multiple ‘Attributes’ associated with it. Examples of attributes are 
‘distance from work to home’, ‘cost’, ‘effectiveness’, ‘time span in which a task has to be 
completed’. An attribute has a value like ‘10’ and an associated data type like ‘km’.  
 
Competences which are used in a competence profile can also be categorized (added to a 
category). Categories can also be nested. We included this in the data model because a lot of 
existing HR applications have the requirement to group competencies of a competence profile 
into categories. Examples of such categories are: behavioural competencies, technical 
competencies, etc. These categories are application and context specific. The competence profiles 
themselves can also be categorized. Categories under which competence profiles might be 
categorized are for example ‘IT Helpdesk’, ‘Analysis’, ‘Architecture’. Categorisation helps to 
narrow down a search or filter the search results. We distinguish three different types of 
competence profiles, being acquired, required and desired competence profiles. 
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2.2 The process of creating a Competence profile 
In this section we will describe the process of creating a competence profile. We have sub divided 
this process in a number of use cases which are described in the following paragraphs.  
 
Use Case Scenario 1: Create application domain 
Each TENCompetence application such as a personal competence manager that wants to make 
use of the Competence Observatory has its own application domain in the Competence 
Observatory where contexts can be created (use case scenario 2), as well as competences and 
competence profiles. Arbitrary competencies (RCDs) themselves do not belong to one specific 
application domain and context.  
 
Use Case Scenario 2: Login 
When the user logs in to the Competence Observatory he has to fill in a username and password, 
choose a language and specify the application domain to which he wants to log in. When the user 
is logged in to a particular application domain he is presented with a list of contexts that have 
already been created for that application context.  
 
Use Case Scenario 3: Create a context 
When a user is logged in to a particular application domain he can create a new context for this 
application domain.  
 
Use Case Scenario 4: View list of competences and competence profiles per context in an 
application domain 
For each context the user can view the competences and competence profiles that have been 
created for it. 
 
Use Case Scenario 5: Create a competence profile 
1 The user searches for a competence profile. [use case scenario 8] 
2 a) If the user finds a suitable competence profile amongst the search results he selects it. End  
    of the use case scenario. 
b) If he does not find the right competence profile amongst the search results, he has to create  
    one himself. Go to step 3. 
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3 The user searches an appropriate context in the application domain. If he doesn’t find one, he 
has to create a new one.  
4 Since a competence profile consists of competences we will first search for existing 
competences. If we find an appropriate competence we determine the relation (most of the 
time this will be an ‘isComposedOf’ relationship) between the competence profile and the 
single competence (competence) node and we also determine the weight of the competence in 
the profile. If we do not find a competence which we can use as node in our competence 
profile we have to create one our selves. This process has been described elaborately in the 
next use case scenario. Competence nodes can also have relationships with other competence 
nodes in a competence profile. 
 
Use Case Scenario 6: Create a competence 
1. The user searches for a competence. [use case scenario 4] 
2. a) If the user finds a suitable competence amongst the search results he selects it. End of the 
use case scenario. 
 b) If he does not find the right competence amongst the search results, he has to create one 
himself. Go to step 3. 
3. The user searches an appropriate context in the application domain. If he doesn’t find one, he 
has to create a new one.  
4. The user can now search for a competency that he wants to reuse. If the system finds a 
suitable competency he selects it and he will be able to interpret it in the specified context. If 
not, go to step 5. Specifying the meaning of the competence can be done by specifying new 
values for the ‘definition’ and ‘description’ fields. These fields will specify the meaning of 
the competence in the given context. The property ‘proficiency level’ indicates the degree of 
proficiency in a competence and is expressed by means of a score. This score can be an 
integer value or a textual description. Each score has a data type, which is called a Scale in 
the data model. If the score is an integer then the scale determines the inner and outer 
boundaries of the interval in which the score has to be interpreted. If the score is a textual 
value the scale is a hashMap which maps the textual value to an integer value. Sometimes a 
competence has relations with other competences. In this case the appropriate relation has to 
be specified. The user has the ability to choose between a number of predefined relationships, 
like ‘isComposedOf’, ‘isPartOf’, etc. The competences that have relations with the root 
competence contribute to the semantics of the root competence. The weight of a competence 
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node which is used in a relation with another competence node indicates the level of 
importance of this node with respect to its parent.  
5. If the system does not find a suitable competency the user will first have to create an atomic, 
not interpreted competency. The process that describes how a competency is created is 
explained elaborately in use case scenario 7.  
 
Use Case Scenario 7: Create a competency  
1. The user searches for a competency in the repository. [use case scenario 8] 
2. a) If the user finds a suitable competency amongst the search results he selects it. End of the  
    use case scenario. 
b) If he does not find the most appropriate competency amongst the search results, he has to  
    create one himself. Go to step 3. 
3 The system displays a web form where the user has to fill in the data about the competency. 
These data fields correspond to the fields represented in the data model. When the user clicks 
on ‘submit’ the competency is stored into the database. 
 
Use Case Scenario 8: Search for a competency, competence, competence profile or artefact  
1. Depending on whether a search has been issued for (1) a competency, (2) a competence, (3) a 
competence profile or (4) an artefact the system will present you with the adequate web form 
to graphically compose your query. The search engine supports the following types of 
queries:  
• Full-text search: the content (title and/or description) of competencies, competences and 
competence profiles will be indexed by the Lucene index and becomes searchable in this 
way. The advanced search options allow to search for competencies/conComp/CompProf 
in a particular space. You can also search for competencies/ conComp/CompProf 
belonging to certain categories. You can search for competencies/ conComp/CompProf 
created or modified between certain dates, created by a specific person, and so on. These 
options will all be specified by means of a graphical user interface.  
• Boolean Search: The full text search will be supported by means of a Google style query 
syntax. ‘customer’ + ‘client’ or customer client will return all the 
competencies/ConComp/CompProf that contain customer or client. *cust* will return all 
the competencies/ConComp/CompProf that contain “cust” as any portion of a word such 
as customer. This is known as a wildcard search.  
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2. The query is executed by means of the ‘Lucene’ search engine functionality (i.e. 
competencies, competences and competence profiles are indexed by means of the ‘Lucene’ 
Indexer).  
3. The search engine returns the result back to the user. The results are then displayed by means 
of a paged list. 
4. At a later stage it should also be possible to extend this search to a semantic search, so that 
the ontological description in the definition field can be fully taken into account as well as the 
semantic relationships between competencies themselves.  
 
Use Case Scenario 9: Associate artefacts with competence profiles 
Since a many-to-many relation holds between artefacts and competence profiles we have to 
provide the possibility to associate a competence profile with some artefacts and vice versa we 
have to provide the possibility to associate an artefact with multiple competence profiles. In the 
web app the user who logs in provides parameters like:  
• ApplicationDomain: In TENCompetence we have different application domains. Each work 
package represents a different application domain.  
• Context: An application domain may contain different contexts. Competence profiles and 
competences are always created in a certain context.  
• ArtefactType: In TENCompetence we distinguish different types of artefacts: learning 
objects, function and roles of a business process, didactical models, etc.  
• ArtefactLabel: A label that describes the artefact.  
• ArtefactId: Id that uniquely identifies the artefact.  
 
These parameters allow us to create an artefact internally. These artefacts originate from the 
different competence development programs. The artefacts one could envision depend on which 
process de CO is used for and result in a competence profile typology:  
- jobs, roles & functions (business environment) < JCP, FCP 
- learning resources/material/objects/package < LCP 
- learning design templates and/or didactical models < LDCP 
- and of course persons: PCP 
The user then gets the possibility to create a competence profile according to the process which is 
described in use case scenario 4. 
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2.3 Matching on competence profiles 
This chapter elaborates in more detail on how competence gaps are calculated. A gap is the result 
of a comparison between a source competence profile and a target competence profile. The 
competences in the target profile are required and should be met by the competences in the source 
profile. The gap results in a collection of competences (contextualized competencies), specified in 
the target profile, that have not been met sufficiently by the source profile.  
 
The extent to which these competences differ from each other is indicated by specifying their 
respective proficiency scores in the source and target profile. Table 1 illustrates an example of a 
simple gap analysis subsequently followed by a more complex example, in table 2, that illustrates 
how one has to take into account sub competencies of a particular parent competency. 
 
Matching on competence related criteria:  
Table 1 illustrates the competences in a source and a target profile. The competences stated in the 
target profile are required and are matched against the competences in the source profile. The 
differences between both profiles are represented by the following competence gap.  
Java 
proficiency score in source profile: 0.4 
proficiency score in target profile: 0.7 
Tomcat 
proficiency score in source profile: 0.7 
proficiency score in target profile: 0.8 
 
source competence profile target competence profile 
Competences Proficiency Scores Competences Proficiency Scores 
Java 0.4 Java 0.7 
Hibernate 0.6 Hibernate 0.6 
JSF 0.8 JSF 0.7 
Tomcat 0.7 Tomcat 0.8 
Table 1 Example of a simple gap analysis 
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Table 2 explores a more complicated example. Examples become more complicated when 
competences that are composed of other sub competencies are matched with one another. The 
matching engine will then have to take into account the kind of relationship that holds between 
the sub competencies and the parent competency in the target profile. As mentioned before these 
types of relationships might be expressed by means of semantic relationships or by means of 
rollup rules or in some cases a combination of both. This is illustrated by means of an example in 
table 2. 
 
As example we look at the competency ‘having knowledge about Open Source Java Web 
frameworks’ in the target profile which is decomposed in ‘having knowledge about Spring 
MVC’, and ‘having knowledge about JSF’, etc. In our example it also appears that the 
organisation finds it more important to have excellent skills in ‘Spring MVC’ than to have good 
skills in ‘JSF’ technology. 
 
Competencies Proficiency Score Weight 
Open source java web frameworks 0.6  
Spring MVC 0.8 0.9 
JSF 0.4 0.3 
Table 2 A gap analysis that takes into account more parameters 
 
An example of a rollup rule that could be associated with the competence ‘having knowledge 
about Open Source Java Web frameworks’ is: ‘In order to be proficient in the competence 
‘having knowledge about Open Source Java Web frameworks’ one has to be proficient in the 
most important sub competency’. This means in our case that proficiency in ‘Spring MVC’ rolls 
up into proficiency in ‘Open Source Java Web Frameworks’. 
 
The source profile in our example contains two single competencies: 
 
Competencies Proficiency Score 
Spring MVC 0.6 
JSF 0.1 
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Although both competences in the source profile do not meet the prerequisite level of proficiency 
required from the target profile, the gap only contains the competence with the greatest weight in 
the target profile because it is specified like this by the rollup rule. 
 
Spring MVC 
Proficiency score in the source profile: 0.6 
Proficiency score in the target profile: 0.8 
 
Matching on non-competence related criteria: 
In the previous paragraph we have matched on competence related criteria like the proficiency 
level of competences. Besides competence related criteria we also match on non-competence 
related criteria. Examples of not competence related criteria are: the distance from home to work, 
the cost to execute a job, the deadline of a project, etc. These criteria are often associated with 
artefacts which on their turn belong to one or more competence profiles.  
 
Semantic Pattern Matching:  
We plan for “Semantic pattern matching” in the future. This will take the structured, ontological 
definitions of competencies and competences into account to calculate the semantic equivalence 
between two competencies or two competences. The semantic matching algorithms will also take 
into account the relations between different competences.  
 
Use Case Scenario 10: Matching on competences 
The result of a match between two competence profiles is a set of competences from the target 
competence profile of which the proficiency level is higher than those of the corresponding 
competences in the source competence profile.  
 
PS : The Competence Observatory uses a multiple criteria decision support engine (read: 
matching engine). This engine is currently being customized in order to let it suit our needs. In 
this phase of the TENCompetence project we will only consider matching against competence 
related criteria like proficiency levels. Matching on non-competence related criteria and semantic 
pattern matching will only take place in the second half of the project and will be subject of 
further research.  
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The result of a match between two competence profiles is a competence gap. This competence 
gap will be visualized in the Competence Observatory web application.  
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Appendix 2C – Prototype Validation Results11 
 
Prototype available at: 
http://tencompetence.cvs.sourceforge.net/tencompetence/wp8/org.tencompetence.co/ 
Manual available at:  http://hdl.handle.net/1820/1117 
LOG in: http://kex.eea.sk/cauitc/app 
User ID: user PW: user 
 
Choose an application domain and language. 
 
You get to see all pre-defined contexts within an application domain by clicking on 
the upper tab 'contexts' and you can new ones. 
 
Next, you get to see all pre-defined competences (contextualised competencies) 
in competence profiles by clicking on the links 'contextualized competencies' en 
'competence profiles' for a specific context. 
 
When clicking on one of the links you already see the pre-defined contextualised 
competencies (competences) and/or competence profiles. 
 
You can also add new competences (contextualised competencies) and/or 
competence profiles by clicking 'Add New‘. 
 
Click on 'Competence Profiles' for a specific context and on the left you’ll find a 
listing of all pre-defined competence profiles. 
 
Click on 'Add New’ : now you can fill in some fields of the competence profile. 
 
By clicking 'Add Child' you can add a competence (contextualised competency) to the 
profile. 
 
For adding (= reusing) an existing competence : click the ‘Search’ button. 
 
For creating a new one: click 'Add New‘. Now you can add a new contextualised 
competency (competence). 
 
Fill in the required competence fields. 
 
Provide “context specific meaning” to the abstract competency. 
 
For “interpreting a competency” you have to search a competency in the repository 
Click the Search button next to the 'competency‘ link. 
 
If you don’t find no relevant competency for interpretation (for contextualising) make a new 
                                                 
11 This section is part of the internal deliverable ID8.2. 
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one and contextualise it! 
 
At the level of contextualised competency you can add a specific meaning in the 
description field. Adding meaning will override the description field of the competency in 
the repository. 
 
  Click on SAVE to …well…. ‘save’ the meaning. 
 
You have now made your first competence profile! 
 
1. Add a competence profile. 
 
2. Search a competence(contextualised competency). 
 
3. If you do find a fitting competence(contextualised competency): select it. 
 
4. If you can’t find what you’re looking for : create a new one. You can do 
this by searching for a non-interpreted competency in de competency 
repository and add context (interpretation). 
 
5. If you don’t even find a fitting competency in the repository make a new 
one and add context. 
 
 
The prototype has not yet been validated. 
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Appendix 2D – API12 
 
Task 8.1 (as in DIP2): Competence Observatory Tool 
 
Software available at: 
http://tencompetence.cvs.sourceforge.net/tencompetence/wp8/org.tencompetence.co/  
Manual available at:  http://hdl.handle.net/1820/1117 
Contact:  Luk Vervenne, Synergetics 
luk_at_synergetics.be 
 
 
The basic services offered by the 10C Competence Management 
Framework and the matching engine towards the other components are: 
 
Retrieval service of a: 
competency (1) 
competence (contextualized competency) (2) 
context (3) 
competence profile (being attached to an artefact) (4) 
 
Insert/update/annotate service of a competence profile (5) 
 
Matching service of competence profiles (6) 
 
(6) <artefactId> retrieveObjects(String sourceCompetenceProfileId, 
String targetCompetencyProfileId, String resourceType); 
 
This service method returns a collection of ‘ artefactIds’ . These ‘ids’ uniquely identify 
artefacts that are associated with the competences of the competence gap between the 
source competence profile and the target competence profile. 
 
The type of artefacts that are returned are specified by the parameter ‘ resourceType’ . 
 
(7) <CompetenceProfileGapElement> getCompetenceProfileGap(String 
sourceCompetenceProfileId, String targetCompetenceProfileId); 
 
This service method returns a collection of ‘ CompetenceProfileGapElements’. 
 
A ‘ CompetenceProfileGap’ is a collection of ‘ CompetenceProfileGapElements’. 
 
A ‘CompetenceProfileGapElement’exists of a competence (or ‘contextualized competency’) 
in the target competence profile which is not met sufficiently by the corresponding 
competence in the source competence profile. 
                                                 
12 This section is part of the internal deliverable ID8.3. 
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The ‘CompetenceProfileGapElement’ also stores the proficiency level of the competence 
(contextualized competency) in the respective source and target competence profiles. 
 
The competence profile service enables modifying and retrieving competence profiles, as 
well as attaching competence profiles to artefacts. 
 
The following methods are offered from this service: 
 
(8) <CompetenceProfile> getCompetenceProfile(String artefactId) 
 This service method returns all the competence profiles that are associated with the artefact 
identified by the parameter ‘ artefactId’ . 
 
(9) Boolean assignCompetenceProfile(String artefactId, String 
requiredCompetenceProfileId, String acquiredCompetenceProfileId, 
String desiredCompetenceProfileId) 
 
This service method assigns a required competence profile and an acquired competence 
profile to an artefact. 
 
Some artefacts, like learning objects/material, require both pre-requisite and post-requisite 
conditions. In this case we assign a required competence profile to an artefact as a pre-requisite 
condition and we assign an acquired competence profile to an artefact as a post-requisite 
condition. 
 
Other artefacts, like learning design templates, only have post-requisite conditions. Here we only 
assign an acquired competence profile to the artefact, the required competence profile is 
replaced by the null value 
 
(10) Boolean updateCompetenceProfile 
(CompetenceProfile updatedCompetencyProfile) 
 
When a competence profile is updated its version number is increased. 
 
An update can occur due to changes in the metadata of the competence or due to a 
change in the properties of the competences that make up the competence profile. 
 
Updates can also occur when competences are added to the profile or removed from the 
profile. 
 
(11) Boolean updateCompetenceProfiles 
(<CompetenceProfile> updatedCompetenceProfiles) 
 
This method was introduced after a specific request of some partners in the project to 
upload the updated competence profiles in batch. 
 
Remark: The notation <x> in the web service methods 
stands for a collection of objects of type x. 
 
All the services enlisted above will also be accessible through a web-based 
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graphical user interface. 
 
In particular, the GUI will enable the searching, construction and CRUD 
manipulation of the competence profiles, and the attachment of competence 
profiles to object classes or “artefacts”. 
 
All the components will be able to invoke the GUI as web-page, with 
parameters encoded in the URL. 
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Appendices for chapter 3: Overview Tool and Agents 
Appendix 3A – List of Tools 
Community Portals for Competence and Professional Development 
With respect to TEN Competence, we anticipate the learning network as a community portal, 
rather than a data repository, in which learners may access information as well as contribute to the 
shared knowledge base. Consequently, the examples described below are those whose objectives 
are to manage a community’s access to information and opportunities related to competence 
development, career development and lifelong learning. We look specifically at their search 
function and what types of information can be accessed, exchanged and created from such 
portals. 
US Navy Integrated Learning Environment 
The Navy’s Integrated Learning Environment (ILE) is an integrated family of systems providing 
anytime, anywhere e-Learning and training via the Internet. Its purpose is to track learner 
performance, diagnose a learner’s strengths and weaknesses, create individualized training plans, 
provide reports on individual and unit performance and readiness, support scheduling of training 
and managing infrastructure and training assets.  
ILE delivers and tracks training to all Navy personnel deployed around the globe via a single, 
web-based portal, the Navy Knowledge Online (NKO). Through NKO, ILE users have access not 
only to personalized e-Learning trajectories, learning resources and courses, but also to peers and 
experts within the NKO community. This networked community, with over half a million 
registered users in 2005, serves as a huge reserve of social resources for the advancement of 
collective knowledge. Additionally, features within NKO, such as chat via instant messaging, 
email, message boards, and networking spaces, are available to improve and stimulate 
communication, knowledge exchange and cooperation among users. 
Educational Portal.com  
Education-Portal.com (http://education-portal.com/index.html) is a directory that brings together 
colleges, schools, and career information to assist students make informed decisions about their 
education. These total to more than 1000 colleges, universities, and career schools across US. 
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The portal consists of articles written by portal staff that include general information about the 
school's history, a summary of the programs offered, and information about the campus and its 
surrounding areas. At the end of each article one can find the school's contact information 
including a phone number and the schools official website.  
Articles on more than 400 career possibilities are included in the portal, connected to relevant 
degree classifications. They provide an overview and further details about definition of careers, 
the relevant educational background they require, as well as statistical data about salaries and 
employment.  
Michigan Career Portal  
http://www.michigan.gov/som/0,1607,7-192-29940---,00.html 
This site is a link to state and national employment, career, education, training, and business 
resources and services. There is a section dedicated to job seekers where one can post his resume, 
search job openings and browse all the current openings in Michigan State. Other resources offer 
links to America’s Job Bank, America’s Career InfoNet or the U.S Department of Labour. 
One can browse and navigate by using search options based on key words, document type and 
category. One can filter searches to a limited amount of web documents by using the search 
engine's field syntax. This permits you to search for web pages' titles, urls and hypertext links. 
Healthcare Workforce.org  
http://www.healthcareworkforce.org.uk/default.aspx 
National Workforce Projects provides support for the national and local workforce development. 
One can either select projects from a list or by choosing the first letter of the project one is 
looking for. The projects can be divided under two main categories – Knowledge Management 
and OD and Skills Development. In a specialized resource Centre, one can find different written 
materials, databases, tools, guides as well as links to materials developed by professionals of the 
health care sector. A visitor of the webpage can also give his/her feedback by filling in an 
appropriate form. 
A project particularly interesting in a TENCompetence Context is the UK-wide Workforce 
Planning Competence Framework that has been developed in order to identify the adequate 
competencies required within workforce planning. The framework provides a suite of 
competencies that are necessary to carry out workforce planning to enable the delivery of safe and 
effective care to patients and the public. The development of this framework has been carried out 
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by NWP in partnership with Skills for Health and in consultation with a broad range of 
organisations. Individuals and organisations are encouraged to use this tool locally and to forward 
any comments or suggestions for improvements. This framework is now being taken forward to 
gain accreditation for National Occupation Standards (NOS) – once this process is successfully 
concluded it will be posted on this portal.  
The Ultimate Training and Educational Portal for Career Development  
http://www.tasl.com/ 
TASL is a training resource centre/database for career/business. It includes the offerings of over 
1,000 of the best universities, industry associations, media, and training companies. 
By browsing the site one has the possibility to:  
• Access online training  
• Sign up for or request information on public seminars, industry conferences, continuing 
education and executive education courses, certificate and trade programs.  
• Submit requests for proposals for on-site training and training related services.  
• Order off-the-shelf training programs, simulations, and training management systems. 
One can browse by product or by providers. 
University of Leicester Student Portal  
http://www.le.ac.uk/students/development.html 
The University of Leicester offers to its current and prospective students a portal for personal and 
career development. The Frequently asked questions section help students to formulate what their 
looking for in the site and they are directed towards the links they are interested in. There are 
three main sections: getting a work experience, gaining other experience and getting a job. 
Careers service help users to identify their employability skills in order to become more 
competitive on the job market. Personal Development Planning is a structured and supported 
process designed to help students to reflect on their skills and to plan for their future 
development. Each academic department has a model for PDP, designed to meet one’s specific 
needs. 
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Quintessential Careers.com  
http://www.quintcareers.com/ 
This is a portal in career and job-search advice with more than 2,500 pages of free college, career, 
and job-search content. There is a directory to help users formulate their demand and find what 
they need. A career toolkit will help with cover letters, resumes, networking, interviewing, salary 
negotiation. There is a comprehensive A-Z site index of all college, career, and job-search 
content.  
The University of Northern Carolina Professional Development Portal  
http://pdp.unctlt.org/content.php/mypdp/about/new.htm 
The University of North Carolina Professional Development Portal has been created to fulfil the 
following objectives:   
• Search across subjects, keywords, resource types, and list results by relevancy, title, or date.  
• Browse all focus areas by subject term, resource type, or campus.  
• Customize the PDP to emphasize the focus area content one is most interested in. 
• Find colleagues by their specified areas of interest in the members’ directory or beside one’s 
regular search results.    
• Use a streamlined submission process to submit ones’ own resources to the editors.  
• Subscribe to feeds of the most recent PDP entries for each focus area.  
RMIT Professional Network Development  
http://www.rmit.edu.au/browse/Information%20and%20Services%2FStaff%2FProfession
al%20Development/ 
A Professional Development Network Website connects RMIT staff with professional 
development opportunities. Personal Development includes training, workshops, forums, 
mentoring or other services that assist in the professional development and their working skills. 
One can browse his/her options by theme, by date or by provider. By choosing specific links one 
will most likely find oneself on one of the Professional Development provider sites. 
Chemistry. Org  
http://www.chemistry.org/portal/a/c/s/1/home.html 
The American Chemical Society provides a broad range of opportunities for peer 
interaction and career development, regardless of professional or scientific interests. ACS 
offers a variety of formats for recruiters and chemical scientists who want to expand their 
career options and gain career management skills. There are links to online job websites 
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dedicated to the employment needs of the chemical enterprise.
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Social Networking and Collaborative Filtering Tools 
Friendster (social networking)  
“Friendster (http://www.friendster.com/) is an Internet social network service connecting people 
in virtual communities through common interests. It demonstrates the small world phenomenon, 
which states that that everyone is connected to everyone else through a countable number of 
connections, Friendster works by having people explicitly articulate their social network, present 
themselves through a Profile (interests and demographics), post public Testimonials about one 
another, and browse a network of other people.”  
“Friendster has seen success for creation connections among like-minded people on the internet, 
which is itself a vast reserve of many individuals. However, it has recently a decline in 
membership due mainly to poor customer service and strict policing of user profiles”. 
Ryze.com (business networking)  
Ryze (http://www.ryze.com/) is based on the same principles of Friendster’s, except that the 
objective is not social but professional networking. Members of Ryze post information and an 
optional picture, as well as descriptions of their careers for free. "What I have" and "What I need" 
sections let members be creative and humorous. Inviting new members is easy with the help of an 
Outlook address book importer. Members can also locate existing members to ask them to 
become first-degree friends. Search capabilities for locating members are basic and include 
keyword searches to match titles, interests, and regions. 
“Ryze keeps networks tight, with "friends of friends" for business contacts. However, unlike 
Friendster, its editing feature is all-or-nothing: you can't block members while maintaining them 
as contacts. Alternatively one can selectively disclose contact information, like e-mail addresses 
and phone numbers, to individual members, allowing one to make contacts while still maintaining 
some degree of privacy. 
Other community features include threaded general discussions for a variety of forums and a 
simple messaging client, as well as an address book of frequently contacted friends. And one of 
the more valuable feature within this community is that members can post invites to events for in-
person networking. Many major U.S. cities have upcoming Ryze events. You can which one can 
RSVP online as well as view lists and photos of attending members.” 
Reference: http://www.pcmag.com/article2/0,1895,1418687,00.asp 
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Linked.in (business networking)  
“LinkedIn (https://www.linkedin.com/) is another business networking site with more than 5 
million registered users, representing 130 industries. It is intended to be used to find jobs, people 
and business opportunities recommended by the user's direct contacts, or by individuals 
connected to a contact at the 2nd or 3rd degree.” 
“All relationships on LinkedIn are mutually confirmed, and no one appears in the LinkedIn 
Network without explicit consent. A common option for beginners is to first search for current 
and former colleagues and contacts already linked up to LinkedIn. An added feature lets users 
compare Outlook address book against a list of current members, expediting the process of 
inviting people from the outside and building ones business network from the ground up.” 
FOAF (machine readable web pages)  
FOAF (http://www.foaf-project.org/) is part of the WWW Consortium's semantic web 
development, based on the W3C-recommended RDF (Resource Description Framework) and 
XML (eXtensible Markup Language) standards. It is an attempt to provide machine readable 
metadata of content stored about an individual, so instead of having to fill in a profile for each 
new site, With FOAF, any person can post a page containing whatever personal details which can 
in turn be read by any computer.  
My Space  
Launched officially in January 2004 after a four-month public beta test, the social-networking site 
MySpace.com (http://www.myspace.com/) already has a staggering membership of 22 million, 
with two million new members joining per month, according to online market researcher 
comScore Media Metrix.  
“MySpace is described as a free platform for personal websites. Teens can communicate with 
friends in school, keep in touch with distant friends and link up to new friends with common 
interests. Especially used by teenagers, the site has become a secondary e-mail account, users 
post photos, type blog entries, musicians upload songs, photos, and biography information. There 
are also MySpace groups, subset communities that unite users by their interests. And just about 
everything that’s posted on MySpace can be commented on by another user.” 
Facebook  
“Facebook (http://www.facebook.com/) is a social directory that enables people to share 
information. Launched in February 2004, Facebook provides users with access to the information 
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that is most relevant to them. People with a valid email address from a supported college, high 
school or company can register for Facebook and create a profile to share information, photos, 
and interests with their friends.  
What makes the site unique from networks like Friendster and MySpace is its exclusively 
academic focus, with an impressive membership of 7 million from more than 2,100 universities 
and 22,000 high schools. According to a report xxx, it is now the seventh-most-trafficked site on 
the Net, valued at over $1 billion. While other online communities are rife with poseurs, 
Facebook members use their ".edu" e-mail addresses; as a result, there is an inherent social 
pressure to be genuine.” 
 
Search and Visualisation Tools 
Kartoo  
Kartoo (http://www.kartoo.com/) is a French company which specializes in the dynamic 
representations for both search and knowledge and competence management purposes. Kartoo’s 
many cartographic projects enable users to “see” a variety of knowledge representations in the 
form of network maps, cartography by process, cartography with semantic clusters, cartography 
in virtual universes or 3D spaces of isometric representation.  
One of the advantages of Kartoo’s cartography is its capacity to synthesize information. It is 
grafted easily with ones search tool and draws data maps that enable users to sort information 
easily, personalize and share it. The map has the capability to synthesize 30 documents per map 
and much more with “clustering”.  
Additionally, the interface privileges the graphic objects to text- as a form of concept mapping 
similar to how the brain stores knowledge, in the form of clustering and connections. 
Furthermore, the map is interactive; when the mouse passes over an object its complete 
description appears with possibly a label. Lastly information is gathered in clusters for example 
the pages of the same site are represented by a pictogram that can be spread.  
The data visualisation interface is made in Flash MX and is compatible with all recent internet 
navigators. It fits very easily in any HTML page. This interface questions the server to obtain an 
XML flow of data and draw the map 
This method of knowledge representation allows for the exploration of content, whereby users 
may see how knowledge assets are related to one another through visualizing the keyword and 
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other terms related to it. Additionally, the side box of the search engine presents a list of related 
search clusters. This can further help support a user’s discovery of knowledge. 
 
 
Although Kartoo’s search engine is still a little clumsy (it is still in the beta testing stage), it’s 
underlying approach is one worth exploring as it tries to mimic the process by which the brain 
works- i.e. through the form of associations. 
Other Kartoo projects for private companies have seen more visible results. One example is the 
design of a visual competence management system for L’Oreal in which the competences and 
expertise profile of all the employees of a company are represented in the form of a map. This 
tool has been useful for managers to identify the best person for an upcoming position and for 
peers to identify other peers with the expertise to address their knowledge related needs. 
Yet another project involves the mapping of a social network in concentric circles. Users have 
various means to locate the person that best matches his interests. This begins with a general 
query, e.g. find all those who like soccer, which will then visualize the members in the network 
which fit this criteria. A further search of who live in my vicinity (5miles radius) reduces the 
original search result to a smaller number. This process of refinement and precision can continue 
until the user has found the person who has meet a list of criteria for a game on Sunday night at 
the neighbourhood park. Additionally, clicking on the person icons will pull up a profile, as well 
as contact details. 
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Database visualisation for UNO:  
The search interface developed for the UNEP presents the 
results in the form of clusters(page regrouping), but also 
specifies the search using precise criteria from the database. 
A safeguard system memorizes profiles of tool use. 
 
 
Search tool in CVthèque for Ubisoft:  
The map represents people of which the CV answers the search 
criteria. The closer the pictograms representing the people are 
on the map, the more the profiles resemble each other. A 
specific dictionary system makes it possible to launch parallel 
requests with abbreviations or the company's technical internal 
vocabulary for a maximum relevance.  
 
 
Visualisation of a newsgroup:  
Debats.ch, is defined as "a site where one speaks about 
everything and nothing, but especially about everything!". The 
cartographic search tool of the site is particularly useful to 
find a discussion. The chosen solution: to graft KartOO Visu 
over the existing engine (that of phpBB). 
 
 
Visualisation of social networks: 
Here is a demonstration of our KartOO Visu technology 
applied to the visualisation of social networks. In this 
example, members of the same club wish to widen their circle 
of friends. However, visualisation can also apply to a company 
with a network of people connected by competences or 
projects... 
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Liveplasma  
“Liveplasma (http://www.liveplasma.com/) is a site that helps people find movies and music 
related to those that they already know or like. The search and visualisation engine graphically 
“maps” a user’s potential interests. A search for music by Coldplay, for example, brings up a 
graphical representation of what previous customers of Coldplay music have purchased, 
presented in clusters of circles of various sizes. The circle sizes reflect the popularity of the artists 
in relation to other musicians. The bigger the circle, the greater the popularity of that band. The 
circles are clustered around orbits representing groups of customers with similar preferences.” 
Another development under way is matching customer tastes across Web businesses, using 
knowledge of a customer's tastes in music to try to sell them books, for example.(like in 
amazon.com) 
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Bestiario  
Although there is no search function associated with Bestiario’s 
(http://www.bestiario.org/bestiario.html) Flash-based visualisation of it’s talent network, we 
thought it interesting to include, especially for it’s dynamic approach to representing people 
information. First, the picture associated with each individual personalizes the network. 
Furthermore, a first glance of the network tells a user general information about how the network 
is organized, in this case by the different areas within the visual arts domain. Clicking on the 
person’s picture will in turn pull up a profile box, listing the individual’s competences across 
several areas as well as contact information. 
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A second visualisation within Bestiario is the mapping of the relationships between different 
areas of work within this organisation. This allows for a fairly easy bird’s eye view of the range 
of areas covered by this organisation. 
However, it is limited in terms of information depth, it would be interesting to consider a second 
level linking the individuals to knowledge resources and assets- a further drilling down to other 
related information. For the purposes of TENCompetence, we envision a concept map 
representation of members within each learning network. Each node (which represents a member) 
will be the point of entry to other information associated to the member, be it his or her profile, or 
past, ongoing and future competence-related plans, relationship to different competence 
development programmes (either as a past, present or future student, comments and feedback for 
courses taken, etc). Additionally, current Bestiario maps, although interactive, are static in that 
they represent fixed information. What we would like to explore is the development of real-time 
representations of people network information, which change according to updates to a user’s 
profile, portfolio as well as ongoing behaviour and interactions within the TENCompetence 
space. 
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Sites which use Rating Mechanisms 
Manyworlds  
“The editors of Manyworlds (http://www.manyworlds.com/) “mine” top publications and 
websites on a regular basis. From these, they select the highest quality material and review it, 
while ranking and rating it for quality and relevance. They also connect each material to other 
resources in the knowledge network and so provide additionally related content.  
ManyWorlds.com is organized as a network of assets that have different levels of relevancy to 
each other. The result is a powerful, context based knowledge base that provides more relevant 
information to the user based on his explicitly tagged interest as well as information gathered 
through his exploration of different MyWorld resources.”  
Features available for helping users organize their information search: subscribing or 
unsubscribing to updates in this topical area, printing the introduction, or saving the content into 
MyWorld or linking to the content.   
Users can also use the interactive feature “Related areas” to find other topics similar to the one he 
is looking at. By moving the mouse across the image, and at different degrees of relevance, new 
interest areas will be listed.  
“As a registered member of the site members will be able to cast their rating of the quality of a 
piece of material. Using the voting buttons members have a choice of rating levels ranging from 
Fair to Excellent. The original editor's quality rating will show, as well as a 'Community' rating 
that averages all votes from our users. Registered members can also post a comments and 
discussion points for each piece of document and these will be visible and accessible for follow 
up by other members.“ 
Slashdot  
Slashdot (http://slashdot.org/) is a technology oriented news site and forum that is updated daily 
by site editors. It is a website that generates a lot of traffic and has a high rate of user comments. 
Slashdot users offer summaries and reviews of stories and other websites. A user’s option to post 
anonymously is important.  
“To prevent abusive comments, the editors have created a moderation system. A given comment 
can have an integer score from -1 to +5 with qualitative descriptors such as insightful, 
interesting, informative, funny, not relevant, etc. Any regular Slashdot reader fulfilling certain 
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usage and contribution criteria (logged in, regular reader, long time readers, willing to serve as 
a moderator, positive contributions) may be eligible to become a moderator. A variety of factors 
weigh into this role assignment, but if you are logged in when you browse Slashdot comments, 
you might occasionally be granted moderator access. “ 
The way content is judge by the community as valuable is based on its ratings. Similarly, the way 
an individual member is judged to be a positive contributor is through the accumulation of karma 
points. Karma is structured on the following scale "Terrible, Bad, Neutral, Positive, Good, and 
Excellent."  If a member is rated as having Positive, Good, or Excellent karma, it suggests that he 
or she has posted more good comments than bad, and are therefore eligible to moderate. Karma 
points are a reference for how a member’s comments have been moderated in the past. If a 
comment post is moderated up, karma ratings will rise. Consequently, if a comment has been 
moderated down, karma ratings will fall. 
 
Digg  
Digg (http://digg.com/) is similar to Slashdot except that content selection is not overseen by a 
group of editors. Rather, the decision of relevant information lies in the hands of readers, who can 
view all of the stories submitted by fellow users. Once a story has received enough “digs”, or 
positive feedback based on relevance, quality and value, it appears on Digg’s front page. All 
content and access to the site is free but registration is compulsory for promoting and submitting 
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stories as well as commenting on submitted articles. Digg users are able to rate other user’s 
comments and this ensures that spam and offensive comments stay virtually invisible. User 
comments can be ‘dugg’ which can make a comment more visible and ‘buried’ making a 
comment less visible.  
 
Sites which use Social Bookmarking 
del.ici.ous- social bookmarking site  
Created as an alternative to the browser ‘favourites’, del.ici.ous (www.del.ici.ous.net) is an 
internet-based bookmarking site, allowing users to bookmark different internet pages and to 
organize these pages by giving each a tag name, or keyword. 
The objective of social bookmarking is to help users better organize information gathered from 
the net and to more easily retrieve these links when needed. Additionally, users can discover other 
related links through the bookmarks of others. For example, if I am searching for an apartment 
and have a link to an apartment agency, and this link has been tagged by other users, I will be 
able to access the list of links created by other users to discover other apartment agency sites, 
without having to conduct the search from scratch (information seeking through networking). 
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Connotea- resource and news community for scientists  
Built off del.ici.ous, Connotea (www.connotea.com) is a social bookmarking/tagging site with a 
better visualisation interface, e.g. topics with more tags appear in a larger font. Like del.ici.ious, 
Connotea’s objective is to help filter or discover news through the effort/trails of others. With one 
glance, a user new to the site can tell what the current ‘hot topics’ under discussion are. In the 
example below, ‘Avian flu’ is currently at the centre of discussion. Additionally, users can also 
discover other related topics by accessing the ‘bookmarks’ of others. Looking at Bob’s 
bookmarks on Avian flu may then lead to other related articles or other related topics. 
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Ning- community site for creating and sharing social applications  
As a final social bookmaking example, we mention Ning (www.ning.com) which is an attempt to 
consolidate the different social software programmes available in a single space as well as allow 
for the creation and sharing of new social applications. Ning is built on the principles of social 
networking, social bookmarking, active knowledge exchange and contribution. Users can create, 
share and use the social applications of others. These applications are tagged which serves a 
double function of retrieval (as well as provide usage information represented in the browsing 
section which lists the most popular applications, most popular users, etc.  
Although the website is still new, it represents a trend towards more integrated services, such that 
a user may have, within one space the organisation of different services he uses, such as 
uploading photos and movies, social networking, email, chat, etc. For the purposes of 
TENCompetence, this implies first identifying the needs of users- what are the necessary services 
they would like, and providing these as a first step, taking care not to overload the interface with 
too many features, function and content. Complexity and added functionality can be added at a 
future time as user needs evolve. Additionally, it is important to support the evolution and 
emergence of pattern of user interest and needs and to represent these changes based on real-time 
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use (i.e. the emergence of topics of interest will change dynamically as a result of actual use= 
living information space). 
 
Integrated Knowledge and Learning Portals 
Knowledge Board  
Knowledge Board (http://www.knowledgeboard.com/) is a self-moderating knowledge 
community with a wealth of resources as well as collaborations around knowledge management 
and innovation (though not limited to). Informational resources include bibliography, journal, 
networks, library, latest news, while social resources include groups, COPs, projects, etc. 
New users are asked to fill out a profile, which is then made visible to the community. 
Additionally, a moderator from one of the groups will, based on the details of the profile, actively 
invite a member to join the group.  Principle features within this community are the self-
organisation of its members and the active exchange of knowledge. Additionally, there are 
collaborations among members with surveys to capture the expertise within the network. There 
exists even a joint creation and publication of a book on knowledge management by members of 
the Knowledge Board community. 
The search for KM-related resources is conducted through browsing the section of the latest 
articles targeted advanced searches is available through a keyword search. 
Users can also search for members according to interest areas and geographical locations. Contact 
can be done through sending a message through the Knowledge Board. Contact with one another 
is conducted through the forum posts as well ad comments made to articles. 
However, what is still missing is the integration of people knowledge and the contents of the 
knowledge base, although the discourse within Knowledge Board appears to be quite high level 
and vibrant as members discuss and exchange and extend ideas about subjects they are interested 
in. 
Academici.com- Academic social networking and collaboration site  
Academici (https ://www.academici.com/) is a contact management system focused on 
connecting people within academia. The site is accessible in 15 languages. 
It’s search function includes a general search for members using different categories or criteria, 
such as location, interest, needs and wants. More interesting is the power search which allows a 
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member to list other members who have recently viewed ones contact page, profile, company 
homepage, and homepage of ones former companies.  Additionally, members may also search 
contacts of ones contacts, members belonging to the same organisation, university, who know 
several of one contacts etc. The site includes a group page with forums on different subjects. 
 
Simulations 
EIS simulation http://www.calt.insead.edu/eis/ 
In the EIS Simulation, participants working in groups are challenged to introduce an innovation in 
a division of the EuroComm Corporation. They have up to 6 months of (simulated) time to 
convince as many of the 22 members of the division's management team as possible to adopt an 
important innovation, which in this case is an Executive Information System introduced corporate-
wide to increase transparency and reporting. During the simulation, participants, operating as 
change agents, can choose among many different initiatives and change management tactics to 
meet their goal. They may gather information on the managers (the profiles, their relationships, 
etc.) or may take direct action to try to convince the managers and thus influence their willingness 
to adopt the proposed innovation.  Each time participants implement a tactic, they immediately 
receive feedback about the impact of their decisions. The objective is to get as many adopters as 
possible, overcoming different forms of individual and organisational resistance to change. 
 
The learning objectives: In today's complex business environment, organisations cannot avoid 
innovating, and implementing change has become one of the key tasks of managers. On the other 
hand- as everybody who has tried to introduce innovations and change in organisations knows by 
experience - managing change processes and making new things happen is often a difficult, 
lengthy and sometimes frustrating process. The EIS Simulation aims at providing managers with 
a shared experience. An experience which brings them in direct touch with a variety of factors 
impacting the dynamics of innovation and change in organisational contexts. It was developed 
and deployed successfully to provide learning experiences for decision makers interested in 
extending their change and innovation management competencies in specific contexts. It is 
addressing relevant competencies related to distributed teamwork, collaboration dynamics and 
social networks. Finally it can help individuals and organisations to diagnose and learn to address 
cognitive and behavioural barriers. 
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BricksOrClicks  http://www.bricksorclicks.com/ 
BricksOrClicks.com is an exciting online simulation game. The player takes on the role of CEO 
of a traditional toy manufacturer called ToyBlocks Co., which must confront the challenges of 
deciding whether or not to launch an online sales channel while managing and maintaining its 
current traditional sales channels.  
 
Food Force (http://www.food-force.com/fr/) 
The United Nations Food Programme is using a game to raise awareness on major crisis 
situations. The mission of the game is to take part in a team in the island of Sheylan and 
accelerate the World food Programme and help feed millions of people. 
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Appendix 3B – Overview Tool, Agents and Games Design 
Document13 
 
1  General Design Considerations 
 
Based on the research conducted in previous phases of the project, the process of 
designing interactive systems to support people to access, gradually develop a good 
understanding, and ultimately select the most appropriate Competence Development 
Opportunities (CDO) requires to take explicitly into consideration the social context 
and dynamics in which such processes take place. 
 
Therefore, such an interactive system can be best conceptualized and designed as a 
Virtual Community Environments with a number of Specific Features and Embedded 
Dynamics, all oriented towards helping users to: 
 
• gain an overview of and become aware of relevant Competence Development 
Opportunities (CDO),  
• build an informed opinion about which ones would best fit their objectives and 
aspirations, and  
• get the possibility to share their experiences and engage in productive knowledge 
exchanges with other users. 
 
This document aims at describing how such an interactive system can be implemented, 
focusing specifically on the design of its: 
 
• CDO Overview Dimension (see section 2) 
• People and Virtual Community Dimension (section 3) 
• Embedded Stimulus Agents and Game Dynamics (section 4) 
 
In section 5 we include a number of considerations related to the use of “Connectedness” 
as a way of measuring Value Creation within such an interactive environment, as well as 
issues related to the sustainability (governance, growth) of this type of Virtual 
Community Environments. 
 
                                                 
13 This section is part of the internal deliverable ID8.7. 
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Figure 1: Competence Development Lifecycle From a User Perspective 
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2  Design of the CDO Overview Dimension 
 
2.1 Designing the Overview Tool 
 
A first important objective is to provide users with a good overview of available CDOs. 
This can be achieved by supporting the users in navigating through a Structured Space in 
which different types of CDOs are grouped in categories. 
 
 
Figure 2: Overview Tool 
 
As displayed in the figure above14, CDOs can be first grouped in 4 Main Categories as a 
function of the Type of Experience they propose to the users. In fact, such an experience 
consists mainly in interacting with either “Things” (i.e. more of less interactive artefacts 
or "knowledge containers" such as books or software) or “People” (like experts, peers, or 
friends) in different types of "knowledge exchange contexts" (like an online workshop, a 
traditional course, or a one-to-one meeting or exchange). The "social" component of the 
experience will be low or high accordingly. 
In the first 2 of the Main Categories we have Competence Development Opportunities 
facilitated by non-interactive material such as Books, Videos, etc. or by interactive 
material such as Online Tutorials, Single-User Games, etc.  
                                                 
14 A partial, but interactive version of this early prototype can be accessed at    
    http://www.calt.insead.edu/eis/cdm/1.htm. In this prototype, the subcategories are  
    implemented through a simple Wiki structure, which will not be suitable for the actual system. 
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  Main Category 1   Main Category 2 
In the third Main Category we have Competence Development Opportunities facilitated 
by interacting within specific knowledge exchange contexts (a Course, a Community, 
etc.) with a group of other people, such as participating in a Workshop, in Multi-Users 
Games, etc. 
 Main Category 3 
In the fourth Main Category we have finally Competence Development Opportunities 
enabled by interacting directly with people such as experts, peers, teachers, but also 
family members, friends, etc.  
 Main Category 4 
As displayed in the figure below, each Main Category can have a number of 
Subcategories, corresponding to traditional ways of classifying CDOs.  
 
Figure 3: Categories of CDOs 
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For each Main Category of Competence Development Opportunities (CDOs), the user 
should be able to display the corresponding CDOs in different ways, to facilitate 
navigation through:  
• Linear browsing- as displayed above. 
• Resources Map- visualisation of networks linking different CDOs (CDO-CDO 
Relationship Networks) according to different criteria - similarity, types, related 
competences, etc. – see section 2.2.  
• Connection Maps- visualisation of networks linking CDOs to People (CDO-People 
Relationship Networks) according to different criteria – awareness, knowledge, 
interest, etc. – see section 3), and  
• People Maps - visualisation of networks linking People to People (People-People 
Relationship Networks) according to different criteria – groups, knowledge, interest, 
etc. – see section 3. 
   Visualisation and Navigation Options 
 
Once a Subcategory is selected, the corresponding CDOs are displayed (according to the 
selected Visualisation and Navigation Option. At this point, users can: 
 
• select each CDO to access specific information (included in the CDO Profile - section 
2.2). 
• select each CDO to participate into CDO-related activities (such as rating it or 
participating in a knowledge exchange about experiences with this CDO – see section 
2.2) 
• select each CDO to edit/modify its related information (reflected in the CDO Profile - 
section 2.2) 
• introduce new CDOs fitting in the selected Subcategory 
• remove/archive (with the appropriated access right) the CDO  
 
2.2 Profiling Competence Development Opportunities 
 
Each CDO has a Profile which users can visualize to gather more information or to 
engage into activities/exchanges related to the specific CDO (such as rating and 
commenting/discussing). 
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A CDO Profile includes at least the following items: 
 
Basic 
Information 
Fields 
These are fields such as Name, Location, Description, Specific 
Type, Links, Competences Addressed, Date Inserted, and Last Date 
Modified. 
CDO-CDO 
Relationships 
Fields 
These are fields providing information about how the CDO 
connects to other CDOs, such as is_related_to, and is_required_for. 
CDO-People 
Relationships 
Fields 
These are fields providing information about how the CDO 
connects to specific People, such as inserted_by, managed_by, 
accessed_by, known_by, and is_involving – meaning the set of 
people involved in actually delivering the specific CDO. 
 
 
2.2.1 Basic Information Fields 
The following fields define a CDO: 
 
Field/Slot 
Name 
Type of 
Values  
Default 
Value 
M/A15 Reason/Meaning/Usage 
CDO ID An integer N/A A Identification of CDO with a UNIQUE 
ID 
Location A unique path http//… M Location path of the CDO 
Description Html text  None M A small textual description of a CDO 
that can include relevant information 
and links 
Author Creator of the 
CDO 
None M Authorship of a CDO 
Last 
modification 
Author 
Member id, 
Name 
None M Track the latest updates of a CDO by 
the Member id  
Date inserted Date N/A A Creation Date of a CDO 
Last 
modification 
date 
Date N/A A Last Update of a CDO 
Key 
Competences 
Addressed 
List of 
Competences or 
Insert New. 
None M Member specifies the name of three 
competences or can insert a new one. 
Important for agents support, for 
matching (connectedness) and filtering 
(navigation options) 
Competences 
Needed 
List of 
Competences or 
Insert New. 
 
 
None M List of competences needed to 
complete the CDO as defined by the 
CDO Author  
                                                 
15 This column describe whether the associated filled is either filled in Manually, by the user, or  
     Automatically, by the system. 
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Field/Slot 
Name 
Type of 
Values  
Default 
Value 
M/A15 Reason/Meaning/Usage 
Time Time in a scale 
of 1-5 
1 Day M Textual indication of Necessary time of 
investment as estimated by the CDO 
Author 
Language Choice in pre-
selection (tick 
box) 
English M Classification of CDOs according to 
Language 
License Free, Open 
source, 
Proprietary 
Open 
Source 
M Classification of CDOs according 
License 
Linked 
CDOs 
List of CDO ids None M List of connected CDOs according to 
similarities 
Attachments List of files 
and/or URLs 
None M CDOs’ further details other than a 
given URL 
Visits List of Member 
ids, Dates 
N/A A Log in history of a CDO 
Tags Array of  
Tag_IDs (cf. 
Tag database 
structure below) 
() A Contains pointers to the tags which 
have been assigned by any user on this 
CDO. 
 
The following functionalities are also enabled for each CDO: 
 
Associated 
Forum and 
Blog 
These are simple interaction spaces users can exploit to engage into 
knowledge exchanges related to the CDO: 
• A Forum environment should be available to enable users to see 
ongoing discussion threats, participate in them, or initiate new 
ones. 
• A Blog-like structure should be available to record chronological 
events related to this CDO (its “history”). 
• A Tag mechanism will be used to classify content by means of a 
folksonomy. The system will provide links to other items that 
share the same tag. This allows multiple 'browse able' paths. 
Special 
Information 
Fields 
These are special fields supporting Rating, Assessment, and Opinion 
Aggregation mechanisms, if included. 
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2.2.2 CDO-CDO Relationships Fields  
The following relationships are defined between CDOs and CDOs: 
 
Field/Slot 
Name 
Type of Values  Default 
Value 
M/A Reason/Meaning/Usage 
Is Related to List of CDOs + 
a value to 
describe the 
intensity  
None M Indication of relationships and 
their intensity among CDOs 
Is Required 
for 
List of CDOs 
and/or list of 
Competences 
Needed  
None M List of CDOs needed to complete a 
given CDO as defined by the CDO 
Author 
Has similar 
Location 
List of CDOs  N/A A List of CDOs within the same 
Location  
Has similar 
Language 
List of CDOs  N/A A 
 
List of CDOs offered in the same 
Language 
Needs same 
Time of  
investment 
Time  N/A A 
 
Textual indication of necessary 
time that CDO Author will 
describe from a choice between 
very short, short, long, very long, 
don’t know 
Has same 
Competences 
Addressed 
List of CDOS  N/A A 
 
List of CDOs with the same 
Competences Addressed 
 
2.2.3 CDO-People Relationships Fields 
The following relationships are defined between CDOs and People: 
 
Field/Slot 
Name 
Type of Values  Default 
Value 
M/A Reason/Meaning/Usage 
Is 
Managed 
by 
A Member id, a 
Group or 
Everybody 
Author 
id 
M Identification of Members that have 
been “connected” with the CDO 
Last 
Accessed 
by 
Member ids N/A A 
 
Identification of latest updates by 
the Member id that last updated a 
CDO 
Has been 
Visited by  
List of Member 
ids, Dates 
N/A A 
 
Identification of who and when has 
accessed the CDO 
Is Inserted 
by  
Member ids, 
Name 
N/A A Authorship of a CDO 
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2.2.4 Tags 
The tag field mentioned in the “CDO basic information fields” section above are defined 
as follows: 
 
 
Field/Slot 
Name 
Type of 
Values  
Default 
Value 
M/A Motivation/Reason/Usage
Tag_ID Integer 0 A Provides a unique 
identifier for each tag 
Tag_Name String “” M Contains the tag assigned 
to a CDO. Spaces and 
special characters are 
accepted. 
 
Examples: “AJAX”, 
“Socket programming in 
UNIX”, “Henri Cartier-
Bresson”, “type: book” 
Tag_Target Integer n/a M Contains the CDO_IDs 
that the tag has been 
assigned to (taken from the 
CDO database) 
Tag_Author Integer n/a M Contains the User_IDs of 
the user who authored the 
tags (taken from the User 
database) 
Tag_DateTime Date/Time 2007-04-27 
11:12:01 
A Contains the latest date 
and time at which this tag 
has been assigned by user 
Tag_Author on resource 
Tag_Target 
 
Note: if a tag is assigned twice by two different users over a single CDO, two entries are 
created in this database. If a user assigns a tag to a CDO that he already had assigned for 
that CDO, only the field Tag_DateTime is updated. 
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The following CDO-CDO relationships are defined: 
 
Field/Slot 
Name 
Type of 
Values  
Default 
Value 
M/A Motivation/Reason/Usage
Share This 
Tag 
Array of 
CDO_IDs 
() A Contains an array of 
CDO_IDs that have been 
tagged with a user-
provided tag (typically, the 
user would click on a tag 
and get a list of CDOs 
tagged with this tag as an 
answer). 
Share At 
Least A Tag 
Array of  
CDO_IDs 
() A Contains an array of 
CDO_IDs that share at 
least one tag with the 
current CDO. This is used 
to find CDOs that are 
related to each other, in a 
somewhat looser way than 
above. 
Share All 
Tags 
Array of  
CDO_IDs 
() A Contains an array of 
CDO_IDs that share all the 
tags defined for the current 
CDO (meaning, they may 
contain other tags, but all 
the tags defined for this 
CDO are defined for the 
retrieved CDOs). 
 
The following relationships are defined between Tags and People: 
 
Field/Slot 
Name 
Type of 
Values  
Default 
Value 
M/A Motivation/Reason/Usage
Find 
Neighbours 
Array of  
User IDs 
() A Contains pointers to the 
User_IDs who have the 
highest number of tags in 
common with me. 
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The following relationships are defined between CDOs and People: 
 
Field/Slot 
Name 
Type of 
Values  
Default 
Value 
M/A Motivation/Reason/Usage
Has Been 
Tagged 
Similarly By 
Array of  
User IDs 
() A Contains pointers to 
User_IDs who have 
assigned a tag for that 
resource. I have also 
assigned the same tag to 
that resource. 
 
2.3 Visual Representations and Networks Navigation Features 
 
Within this context there are a number of relevant “Connections” (among CDOs, among 
CDO Categories, among People, among People Groups, or between CDOs and People) 
which need to be visualized.  
 
It is therefore key for the system to provide mechanisms to visualize Relationship 
Networks, whose Nodes are CDOs, CDO Categories, People, or People Groups, and 
whole links are the different relationships defined between these Nodes. Such 
visualisations need to be “interactive” in terms of supporting users to use them for 
Navigating in dense Networks, enabling them to: 
• focus/zoom into a specific Node (focusing) or subset of the Network (zooming) 
• decide the visibility/overlay of different Nodes Sets and Relationship Networks  
 
Ideally, users should also be able to perform basic “manipulations” on such network 
visualisations to modify the location/visual positioning of Nodes or set of Nodes. 
 
Ultimately, such interactive visualisations should become not only “clickable”, but totally 
“editable”. 
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3  Design of the People and Virtual Community Dimension 
 
3.1 Designing the People/Community Overview Tool 
 
From the main screen, users should not only get access to an overview of CDOs, but also 
be able to get an overview of other users/community members. To make the system 
“socially translucent”, a number of minimal features should be included in the system: 
 
 
 
Figure 4: Overview of the People and Virtual Community Tool 
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A user when logged in will be able to have an overview of the following “spaces”: 
 
Field/Slot 
Name 
Type of Values  Reason/Meaning/Usage 
Me (my 
Profile) 
All the fields included in the 
Member ID Profile. 
 
It also includes the tags (cf. 
My_tags specification below) I have 
assigned to all the CDOs, ranked by 
frequency. A click on each tag 
should give me the list of resources 
I have tagged with this tag. 
Overall view of all my personal 
information 
My 
Objectives 
List of Competences Desired+ Link 
to blog 
Important section for the agents for 
“matching” members with similar 
Desired Competences 
My 
Network 
List of linked CDOs, List of 
Buddies. 
 
List of Users who assign similar 
tags as I do (using the Tag-People 
‘Find Neighbours’ relationship 
defined earlier). 
Have an overall view of all my 
Connections 
Search 
and 
Connect 
Displays the Search Interface in 
which a Member can combine 
different filters to browse the 
network 
Connections and relationships with 
CDOs and Members. Navigation 
options and filtering by relationship, 
CDO type, Date, Rating, Member. 
 
Online 
Members 
List of Member IDs (currently 
logged in) 
Tracking who is online and 
possibility to contact her by using a 
forum, IM or Skype  
 
Log In 
History 
List of visited CDOs, User IDs, 
forums…(Events) 
Last events of a Member 
 
Most 
Popular 
Display List of User IDs and CDOs Overview of the most active 
Members and most popular CDOs 
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3.2 Profiling Users 
 
Community Members, like CDO, need to have a Profile, editable by the corresponding 
user and visible (although eventually only partially) to other members. 
 
A Member Profile includes at least the following items: 
 
Basic Information Fields These are fields such as Name(s), 
Location, Description, Profession(s), 
Organisation(s), Specific Type/Group(s), 
Links, Competence Levels, Date Inserted, 
and Last Date Modified. 
People-People Relationships Fields These are fields providing information 
about how the Member connects to other 
People (who could be Members or not), 
such as is_similar_to, appreciates, and 
knows. 
CDO-People Relationships Fields These are fields providing information 
about how the Member connects to 
specific CDOs, such as the equivalent of 
those mentioned in section 2..2 
(inserted_by, managed_by, accessed_by, 
known_by, and is_involving – meaning 
that the Member is involved – e.g. as an 
instructor – into the delivery of a given 
CDO). 
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3.2.1 Basic Information Fields 
The following fields define a User: 
 
Field/Slot 
Name 
Type of Values Default 
Value 
M/A Reason/Meaning/Usage 
Member ID An integer N/A M UNIQUE Member ID 
Alias Text None M Anonymity preserved, text >10 
characters 
Description Html text None M Member can describe herself in 
editable free html 
Competences  List of  
Competences or 
Add new. 
None M Matching Members according their 
Competences 
Desired 
Competences 
List of 
Competences or 
Add new. 
None M Matching Members according their 
Desired Competences 
Interests List of Interests 
or Add new.  
None M Capture connections among 
Members beyond Competences 
Coordinates Email, phone, 
personal URL, 
Skype ID, msn 
account 
None M Allow other Members to contact 
me 
Geo-location Address  None M Physical address expressed in earth 
coordinates in order to display 
Members using Google earth, 
yahoo geo localisation etc 
Language  List of 
Languages 
English M Identification of Members by 
language 
Buddies List of Member 
ids 
None M Display Members that are my 
buddies.  
Blocked 
Members 
List of Member 
ids 
None M Prevent Members from accessing 
my Profile and prevent her to do 
any action in the CDOs I am the 
Author of 
Date of 
Membership  
Date N/A A 
 
Seniority of a Member 
Recent 
Activities 
List of Events N/A A A history of all the Events a 
Member has done in a given time 
track 
Log in history Last week, Last 
month 
N/A A Last Time Member has logged in 
My tags Array of  
Tag_IDs 
() A Contains a list of the Tag_IDs I 
have assigned (cf. Tag DB 
specification) 
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The following functionalities are also enabled for each People object: 
 
CD Objectives Fields These is a simple interaction space users 
can exploit to specify and progressively 
track the development and the 
achievement level of their Personal 
Competence Development Objectives 
(autonomously or with the support of an 
Agent or Game Dynamic – see section 4). 
 
In parallel, a Blog-like structure should 
be available to support members to record 
chronological events related to their CD 
Objectives, and enabling other Members 
to intervene with comments or 
suggestions. 
Special Information Fields These are special fields supporting Peer-
to-Peer Rating, Assessment, and Opinion 
Aggregation mechanisms, if included. 
 
3.2.2 People-People Relationships Fields 
The following relationships are defined between People and People: 
 
Field/Slot 
Name 
Type of 
Values  
Default 
Value 
Manual/Automatic Reason/Meaning/Usage 
Is Similar 
to 
List of 
Member 
Ids 
N/A A 
 
Possibility to filter search by 
Geo-location, Language, 
Competences, Desired 
Competences, Interests, and 
Buddies. 
Knows of  List of 
CDOs 
and 
Member 
IDs  
N/A M Display an overall view of 
CDOs or Member Ids that I 
Had an Interaction with  
Likes List of 
CDOs, 
List of 
Buddies 
N/A M Matching Members according 
my preferences. 
 
3.2.3 People-CDO Relationships Fields 
Section 2.2.3 presents these relationships in detail. 
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3.3 Relationship Networks  
 
The same mechanisms and functionalities described in section 2.3 should also be used to 
visualize and navigate through People-People Relationship Networks, i.e. emphasizing 
relationships such as “is_similar_to”, “appreciates” or “knows”. 
 
Such visualisations should be based on relationships which are stored explicitly in the 
Profiles, as well as on relationships which can be inferred automatically by the system 
(by an Agent – see section 4) through the dynamic computation of relationship values 
(such as “could_benefit”, meaning that a Member m1 could benefit from interacting with 
another Member m2). 
 
4  Design of Embedded Dynamics: Stimulus Agents and Game  
Dynamics 
 
4.1 On the Role of Embedded Dynamics 
 
Within the described system, a number of embedded dynamics are implemented in forms 
of either Stimulus Agents (Suggestions provided dynamically to a User during a Session) 
or Game-like Dynamics the user is invited to join (both single-user and team dynamics), 
or both. The design of a number of such dynamics is described in detail in sections 4.2 
“Connection Agents” and 4.4 “Connection Games”. 
 
As their names indicate, these embedded dynamics have one particular aim and function 
to add value to the user by helping her establishing new “Connections” or strengthen 
existing ones – in any case to make the user more “connected” in an efficient (and 
enjoyable) way – see also section 5. 
 
We have identified 4 distinct domains in which such embedded dynamics can contribute 
in increasing the users’ “connectedness” in a significant way. Their primary purpose is to 
support the emergence or strengthening of connections between a user and: 
1. herself; 
2. her communities; 
3. CDOs; 
4. and the overall system. 
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Figure 5: Adding Value in Four Dimensions 
 
In these 4 different ways, value can be created for and by the user in a number of critical 
domains, supporting and stimulating her to: 
• discover 
• learn about and from 
• engage into and with 
• share related knowledge and insights 
• act upon 
the opportunities emerging from the connection created (or strengthen).  
 
 
The following table details these four domains: 
 
Connection 
Type/Target 
Value creation Dimensions addressed (Stimulus Domains) 
1. Self • Own CDOs experiences 
• Personal CD Objectives 
2. Community • Relevant Others and Groups (People Matching and 
Recommendation Dynamics) 
• Relevant Community Events (Filtering and Alerting 
Dynamics) 
3. CDOs • Relevant CDOs and CDO Categories (CDOs Matching and 
Recommendation Dynamics) 
4. System • Own competence in generating and extracting value from 
system usage and active involvement 
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The purpose of agents and game-like connection dynamics is therefore fourfold: 
• They aim at creating connections for users 
• They reduce search costs by identifying potentially relevant connections between 
people, competences and CDOs 
• They stimulate a continuous state of open exploration, during which users question 
themselves and identify relevant development opportunities 
• They finally provide a smooth introduction into the world of CDOs, and provide 
incentive to not only visit this world but to become an active citizen. 
 
4.2 “Connection” Agents: Types of Stimulus Agents 
 
Detailed descriptions of the specific purpose and interaction with:  
 
1. Your Personal Coach Stimulus Agent 
2. Your Community Connection Stimulus Agent 
3. Your CDOs Connection Stimulus Agent, and  
4. Your Member Productivity Stimulus Agent. 
 
We now turn to the description of the two agents that will assist users in their profile 
creation and network usage tasks. 
 
4.2.1 The ‘Personal Coach’ agent 
This welcome agent is responsible for introducing you to the network of Competence 
Development Opportunities. Its basic function is to create your TENCompetence, via 
which you will be seen. The more precise and correct the information extracted and 
recorded about the user is, the more relevant its feedback (and the other agents’) will be.  
 
4.2.2 The ‘Concierge’ agent 
This agent intervenes at a later stage. It will be the agent that the user will interact with 
each and every time she connects. It will also be responsible for connecting with the 
community, with CDOs and for member productivity improvement.  
 
4.2.3 The CDO Connection Agent 
This agent will create links between CDOs and will suggest relevant CDOs and people 
based on Member provided key words. 
 
4.2.4 The Member Productivity Agent 
This agent will be parameterized to suggest members to go back to past Events and 
reflect on them.  
 
4.2.5 Events 
Events are triggered in answer to actions performed in the system. They will be 
monitored by agents and will be used to keep track of the user’s actions and to assess 
which recommendations would make the most sense to her. An event may be generated 
for instance when a user completes a CDO. This event would be caught by her user agent 
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who, using the preferences specified in her user profile, would rank the potential moves 
she could make next (such as, getting in touch with this expert or taking on this other 
CDO that is closely related to the one she has just completed) and display the most 
relevant one with a rationale. 
 
In more detail, events will be triggered when a user engages in a CDO, completes a CDO, 
ask her agent for a recommendation, gives positive or negative feedback on a 
recommendation, adds another user to her contact or buddy list, or gives feedback about a 
CDO in the associated forum. Events can be triggered when CDO-related operations are 
performed, such as the creation of a new CDO. Community-wide events may also be 
triggered when a new member registers (prompting the environment to write a “Hello” 
note and a few words to introduce this new member to everybody in the community) or 
leaves a community. System-wide events may be generated to warn in advance of 
maintenance periods. 
 
The following table lists an initial selection of events which will be monitored in the WP8 
environment: 
 
Source 
Type 
Event Name Target 
Type 
Rationale 
User Logs_in <>  
User Logs_out <>  
User updates_profile <> This event is triggered automatically when 
the system triggers one of the following 
(italicized) events 
User updates_competence <>  
User updates_desired_competence <>  
User activates_agent Agent  
User gives_positive_feedback Agent  
User gives_negative_feedback Agent  
User ignores_recommendation Agent  
User selects_CDO   
User enters_CDO CDO User enters a CDO 
User completes_CDO CDO User completes a CDO 
User comments_CDO Comment  A Comment is attached to a Thread, which 
is itself attached to a CDO 
User defines_thread Thread  
User Adds_tag Tag, CDO  
User removes_tag Tag, CDO  
User Adds_to_contact_list User  
User Adds_to_buddy_list User  
User creates_CDO CDO  
User filters_network_of_CDOs <>  
User enters_in_a_game_with User  
    
System registers_new_user User  
System warns_special_event  Maintenance events for instance 
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4.3 Network navigation functionalities: 
 
The network will provide facilities to display CDOs and their interconnections, and to 
identify and access potentially relevant CDOs. 
 
4.3.1 Display options 
Zooming facilities will be provided to enable both the visualisation of a large number of 
objects on the screen, their relative importance and usage and their interconnections 
(macro-level), and the visualisation of all the connections for, say, a single CDO (micro-
level). A "100%" button will restore the original view. 
 
Users will also get the possibility to centre the map on a particular CDO node. The 
network representation should adapt itself around this node. This implies that facilities to 
reorganize the nodes on the screen - according to particular predefined layouts such as 
pyramids or a flat list - shall also be offered. These functionalities will facilitate the 
appropriation of the network by the user, by granting her the chance to visualize data in 
multiple ways. 
 
A "home" button will restore a pristine view of the work, while "undo" and "redo" 
buttons will give a chance to experiment with visualisation options without worrying 
about consequences. 
 
4.3.2 Filtering options 
A filter box will enable users to remove unwanted information from the network 
representation. A separate window will allow them to combine: 
 
• Expression-based filters: she will be able to focus on the nodes matching a particular 
text expression (include regular expressions too). It could be nice to leverage the 
information of the network to propose, in answer to a filter, the CDO descriptions 
being the closest syntactically to the one inputted. 
 
• Type-based filters: this filter will hide all the nodes in the network not matching the 
type chosen by the user. A filter on the “Type of Experience” is going to be especially 
useful for users who are only interested in interacting with people. 
 
• A 'people' filter will be used to display highly connected people (e.g., the hubs in a 
network). It will also display people who should spend some time adding links 
 
• A 'relations' filter will display only the relations (between CDOs and/or people) 
selected by the user 
 
• Rating-based filters: this filter will only display the materials having been rated 
higher than a user-defined threshold. 
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• Novelty-based filters: this filter will only display material that has been recently used, 
updated or rated. 
 
4.3.3 Navigation design diagram 
The following navigation design diagram (Figure 6) also organizes the activities 
identified in the activity diagrams (Figures 9 and 10) into the components of the User 
Interface layer (Figure 7) they belong to. 
 
 
 
 
Figure 6: navigation design diagram for the WP8 prototype 
 
4.4 “Connection” Games: Types of Game-like Social Dynamics 
 
Game dynamics can be defined as experiences that help participants gain awareness of a 
complex situation by letting them experiment with various solutions to a problem, and by 
showing them the consequences of their choices. They provide a situated context for 
learning and encourage participants to try and experiment, while ensuring that they learn 
   D8.1 - Report with overall WP8 results during 
month 1-18, and a roadmap of Networks for 
lifelong competence development RTD 
 
TENCompetence – IST-2005-027087 Page 210 / 314 
 
something out of it via feedback on their decisions. Teams seem to provide a very good 
setting for games, as they regroup different users with different experiences and 
approaches to a given problem. They are especially interesting because they trigger 
debate and discussion as to how to best solve the current situation, thus making 
everybody even more engaged in the game scenario. 
 
Games are a potentially attractive way to support rich learning experiences in children’s 
and young adults’ education, and have also recently demonstrated their effectiveness in 
addressing adults’ (managers, professionals) competence development needs. 
 
For instance, Small World Simulations16 and similar experiential, Learning-by-Doing / 
Learning-by-Playing, game-based approaches have been developed and deployed 
successfully in management schools and universities, as well as private and public 
organisations world-wide to address “complex” subjects such as change management, 
collaboration, and innovation. These game-based approaches are proving to be more 
effective than the traditional (and online) approaches used until now to support 
awareness-building, learning and competence development in these critical domains. 
 
Games can be designed to support users in their personal competence development 
processes by helping them ‘connect’ with respect to the four dimensions identified 
earlier: themselves, their communities, their knowledge assets, and the system as a whole. 
The design of competence-related Connection Games and four examples of such games 
are described in more detail in appendix 3C. 
 
4.5 Conceptual Architecture 
 
Figure 7 organizes all of the previously defined elements into three layers: 
• A data layer containing the data needed by the WP8 application: objects, relationships 
and events 
• A system layer providing the functionality of the system, namely the ability to 
generate connections between users 
• A UI layer describing which elements will be displayed and interacted with by the 
users. 
                                                 
16 Albert A. Angehrn (2006); Designing SmallWorld Simulations: Experiences and      
    Developments; The 6th IEEE International Conference on Advanced Learning Technologies  
    (ICALT 2006), 2006 (pdf)  
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Figure 7: Conceptual Architecture of the WP8 Environment 
 
5  Considerations about Value Creation, Measurement, and  
Sustainability 
 
We can envisage three dimensions via which value can be created, measured and 
sustained: 
• A user-driven dimension 
• A system-driven dimension 
• A (set of) “connectedness metrics” 
 
The first dimension is to consider value as a user-driven process. Users take 
responsibilities for their actions and create value on their own by, for instance, browsing 
a network of relevant Competence Development Opportunities, and getting involved in 
meaningful knowledge exchanges. 
 
The second dimension of this process is system-driven. Value will be created, measured 
and sustained in the form of intelligent agents and game-like dynamics that will work 
with and for users by identifying potentially relevant CDOs and suggesting to take action. 
The main goal of these components will be to reduce the costs associated to the 
exploration and identification of relevant activities. 
 
The third dimension is composed of one or several “connectedness metrics” which will 
be defined to measure how appropriate one’s network is. Appropriateness in this case can 
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be defined as a function of the number of connections one user has, but also as a function 
of their relevance given one’s personal competence development objective, and a 
function of their strength. Connections may be more or less relevant (that is, more or less 
in line with one’s objectives). They may also be more or less strong (a connection to an 
expert in a field one is interested in may be stronger and more relevant than a connection 
made to someone who has just recently got into this field). 
 
These measures will be defined to reflect a competence development scoreboard 
indicating how good one’s network is. It could also be used by the connecting agents to 
influence the choices they are suggesting to users. Users lacking connections to expert 
may see their agents give more weight to an opportunity to engage in a game with such 
an expert, compared to other CDOs. 
 
Figure 8 summarises these considerations. 
 
 
Figure 8: Value Creation and Measurement 
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6  User Scenarios 
 
The following two scenarios illustrate (1) the interactions between a new user and the 
"Welcome agent", and (2) a user who wishes to extend her competences in a given 
domain. Each scenario is illustrated by an activity diagram in figures 9 and 10 at the end 
of this section. 
 
6.1 Initiation Process Scenario 
 
There has been a lot of buzz about this 'competence development framework' in the news 
lately, and I am keen to give it a try and check whether it could be help me. I have a 
deadline looming and I need to get in touch with relevant information and people. 
 
After having chosen a member name and a password, I am greeted by a "Welcome 
agent", whose role is, in its own words, "(i) to make me aware of my environment by 
making me formalise my expectations, competence development objectives and interests, 
and (ii) by introducing me to relevant competence development opportunities, such as 
books or experts." 
 
6.1.1 First-time login 
 
• Contact details 
 
The welcome agent guides me through a form in which I have to mention my name, 
email address and further contact information. It also recommends me to attach a 
photograph to help everybody remember me.   
 
• Competences 
 
The agent informs me that we are going to focus on my current competences, objectives 
and (optionally) on additional interests. 
 
A five-row table is proposed to list my current competences. Each row, or slot, is 
composed of a free-text zone and what seems to be a rating zone. The first competence I 
want to mention is "Development of Web sites". The system dynamically updates a 
selection of existing competences matching the letters I have already typed, and displays 
them in a drop-down menu. I find a competence "Development of data-driven dynamic 
Web sites" that I decide to use by clicking on it. It is actually a more precise description 
than the one I had originally in mind, which I find interesting. I select a "high" level of 
expertise for that competence by clicking on the corresponding checkbox. 
 
I follow the same process to add two more competences, "PHP" and "Prototyping in 
Python", for which I select, respectively, "high" and "average" as the associated level of 
expertise. The agent suggested "Python" from the list of existing competences for the 
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latter, but I decided to stick to my own description, as it was much more precise and I am 
not willing to hear from anybody who knows about Python.   
(Should I find nobody interesting later on, I will probably remove unnecessary detail 
from my competence descriptions.) 
 
Right after clicking on "Validate", a new agent comes into play, the "concierge agent". It 
informs me that it has identified a set of members and CDOs matching each of my 
current competences, and that it will display that list at the end of my registration process. 
 
• Objectives and interests 
 
I follow a similar process with my objectives and my interests. For each of them, the 
agent has been able to identify relevant members and CDOs. 
 
• Completing the registration 
 
My registration is now complete. The welcome agent displays a "What next?" window 
that contains lists of members and CDOs that may be of interest to me. I access the 
profile of the first person and I realise that this could be someone to get in touch to. I 
decide to add her to my buddies list by clicking on the 'buddy' icon next to his name. 
 
Important note: this scenario assumes that several members registered previously, and 
that one of them has entered a competence that is matched by the agent. Should this not 
be the case (if our user is one of the very first members), the user will not be proposed 
suggestions. It should not prevent her from completing this process though. 
 
6.1.2 Successive logins 
I do not interact with the "welcome agent" anymore. It is now the "concierge agent" who 
greets me every morning, and who brings me the latest news about the network. In 
particular, it lets me know about people who have just joined and whom may be relevant 
to approach, the most successful CDOs over the last week, or even replies to the 
comments I have made about the CDO I took last week. 
 
The "concierge agent" can also help me identify additional CDOs, by sending my 
expectations to a "CDO connection agent" or to my "personal coach agent", both having 
for mission to guide me towards the right resources to fulfil my objectives. 
  
6.2 Competence Development Scenario 
 
I, as a Member, need to extend my competences in a given domain: “Notes and 
SameTime Software Development” (NSTSD).  
 
The overall objective of the system is to “connect” me properly to relevant CDOs, 
emphasizing the People and Social Network dimension. The following scenario describes 
how the system can help users to identify: 
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6.2.1 People who “know about” CDOs related to NSTSD  
(i.e., people who authored them, or actively contributed to them (by posting contributions 
in the Forum/Blog/Tag section), or simply visited such CDOs). 
 
Network Navigation Approach:  
 
(N1) I first identify relevant CDOs by selecting one of the first 3 types, or directly one of 
the Subtypes, and visualize all the CDOs, then use the option “Focus On subject”, 
indicating as an entry: “NSTSD” (e.g. all the CDOs in which NSTSD is mentioned 
somewhere in the CDO Profile – in the field “Related Competences” or in the Forum, 
etc.) 
(N2) I extend the result by selecting the option “Display Also”, indicating the entry 
“Related People” which will add to the display all the People who have 
Connections/Relationships (any) with the displayed CDOs. 
(N3) I narrow down the search by selecting the option “Display Only”, indicating the 
entry "Author of” as the only Relationship to be displayed.  
 
Or (faster) 
 
(N1bis) I select directly the 4th Type of CDOs (People as CDOs), and visualize all the 
CDOs, then use the option “Focus On subject”, indicating NSTSD (e.g. all the CDOs in 
which NSTSD is mentioned somewhere in the CDO Profile – see above – as well as 
somewhere in the Profile components of the Member, in case the Person is also a 
Member – there might be People who are included as CDOs but are not Members). 
(2bis) I continue like in (N3) above.  
 
Agent-based Approach 
(A1) A “CDO Connection” Agent will be activated (or I activate it by providing him the 
keyword “NSTSD”) and suggests me (there is a window in which agents “communicate 
suggestions to me”) to have a look at relevant CDOs and People. If I accept, the Agent 
identifies all the related CDOs of any of the 4 types (in either List or Network format). 
The result includes automatically all the People and CDO that user could identify 
manually after reaching point 1’. The Agent automatically calculates an “internal 
relevance measure” for each CDO (and People) identified and adapts accordingly the List 
and the Network visualisation to facilitate/speed up further exploration. 
(A2) The “CDO Connection Agent” might make a suggestion now such as “Try to 
narrow down your search by using the “Display Only” option”. 
 
Game-based Approach 
(G1) The “Personal Coach” Agent will be activated (or I activate it by providing him the 
keyword “NSTSD”) and suggests me the involvement in a brief “CDO Connection 
Game” indicating that participation will take a certain amount of time but I might find 
both enjoyable and productive for my search for CDOs and People related to the keyword 
“NSTSD”, and it displays the Game Value Proposition. 
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Prior to this, the “Personal Coach” agent will have activated the “CDO Connection” 
Agent to go through step (A1), and selected the 3 most “relevant” CDOs and the 3 most 
“relevant” Members identified by the CDO Connection Agent. The CDO Connection 
Game proposed to the user will use this input as a parameter and achieve to bring you in 
closer connection with both relevant CDOs and Members. 
    
Important Note: this scenario assumes that there are CDOs or Members in which 
NSTSD is mentioned somewhere.  
• If there is none, the Concierge Agent suggests and explains to the user how by 
adding “NSTSD” as a new Competence, automatically he will take care of letting 
people know that this a new interesting Competence, and that if you add CDOs 
concerning NSTSD (even a CDO of the type “Wanted” – let’s assume that a Field in 
each CDO indicates its Status as either “Wanted”, or “Available”, or “Obsolete”), this 
could contribute in attracting other people’s attention towards NSTSD and the fact 
that you are interested in it.  
• If there are too many (which is only a problem in the Network Navigation 
Approach) then the “Connection Agent” will provide a suggestion like A2, or advise 
the user to narrow down to a given Type or Subtype of CDOs. 
 
6.2.2 People who “know” People with the characteristics of 6.2.1 
(In fact the result of (1), independently from the approach selected, could lead to the 
identification of a set of People, but these might be not “connected” to me (through some 
P-P Relationship). 
 
Network Navigation Approach: 
(N4) After visualizing all the People, I narrow down the search by selecting the option 
“Display Only”, indicating the entry ”My Network” and a “Separation Degree” (1,2, .., 
any) as the only Members to be displayed.  By changing/increasing the Degree of 
Separation, I am hence able to identify who in my own network (people I know) is the 
most relevant to contact, as he knows somebody, who knows somebody … 
 
Agent-based Approach: 
(A3) A “Community Connection” Agent will propose me to identify People I know who 
are most likely to help my search for CDOs related to the keyword “NSTSD”. The Agent 
automatically will identify the minimal distance between a member of my network 
(people I know) and the most relevant Members identified through (A1) (with the help of 
the CDO Connection Agent” as described above). 
 
Game-based Approach: 
(G2) The “Personal Coach” Agent will be activated (or I activate it by providing him the 
keyword “NSTSD”) and suggests me the involvement in a brief “Community Connection 
Game” indicating that participation will take a certain amount of time but I might find it 
both enjoyable and productive for my search for relevant CDOs and People related to the 
keyword “NSTSD”, and it displays the Game Value Proposition. 
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In this case the Game will focus on making me aware of the Value of visualizing and 
using Relationship Networks to identify relevant People. At the end of the Game it is 
very likely that I will either automatically use the Network Navigation Approach like in 
(N4) as I now would know why and how, or I would consider more seriously to accept 
the suggestion of the Community Connection Agent like in (A3). 
 
Activity Diagrams 
The following activity diagrams give a dynamic view of the system and show the flow of 
information during a typical user session. Figure 9 is based on the initiation process 
scenario, and figure 10 presents an overall view of the system similar to the competence 
development scenario. 
 
 
 
Figure 9: Activity Diagram – User Profile Creation 
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Figure 10: Activity Diagram - Overall System 
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7  Concluding remarks 
 
This design document has presented in detail the different objects that we will require to 
materialize our vision of a socially-enhanced virtual community environment in a 
competence development context. It detailed the different objects we will need (CDO, 
Tags, User), their interrelationships, and the components that will bring life to the 
environment (agents, games and events). 
 
7.1 Next steps 
 
The following issues are included in our research agenda and will be addressed at a later 
stage: 
 
• The importance of roles and seniority in a community of practice context. 
• Access rights and authorship. (In which fields only an author of a CDO can intervene 
and how members can suggest changes?) 
• Groups (We are going to extend that to the existing system by introducing the 
importance and role of groups and group formation.) 
• Special information fields we are considering like ratings, qualitative assessment and 
a number of opinion aggregation mechanisms. Insights from the literature will help us 
validate the value created for community building. 
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Appendix 3C – Designing Competence-related Connection 
Games 
This appendix includes the description of the key features of four Connection Games 
(“ProfilAMat”, “MutAnT”, “L2C/CDC”, and “CoRe”) we are considering for 
development and injection in the Overview Tool and ultimately in the TEN Competence 
infrastructure. We distinguish between three types of competence-related games:  
 
(1) Profile-related Connection Games,  
(2) Collaboration and Knowledge Connection Games, and  
(3) Organisational Connection Games.  
 
An overview table is provided in section 4. 
1.  Profile-related Connection Games 
 
Profiles are central for each community of users engaged in exchanging formal and 
informal knowledge related to competence development. It is for instance there that 
individuals can explicitly map their experiences as well as their ambitions, providing a 
basis for matching as well as information and inspiration for other users. Profile-related 
Connection Games which use profiles as a basis for stimulating the creation of new 
connections or the reinforcement of existing ones in all 4 domains discussed in previous 
sections. In particular, such Connection Games can help individuals to better understand 
how to gradually improve their own profiles, as well as to critically re-assess and redefine 
their competence development objectives and plans. At the same time, by being exposed 
to the profiles of other users, individuals can identify relevant users to connect with for 
knowledge exchange, as well as CDOs mentioned by others when describing their 
competence development trajectories. Finally, exploring other users’ profiles can help 
individuals learn how to improve their own profile, making themselves more attractive to 
other users and hence increasing the probability of value-adding connections.  
1.1 “ProfilAMat” Game (Profiles Annotation and Matching Game)  
ProfilAMat is an example of Profile-related Connection Game we aim to develop and test 
within the TENCompetence framework. The conceptual basis and structure of this game 
is inspired by successful games like ESP and Verbosity [1,2] and adapted to a 
competence development context. This game, played in parallel by pairs of anonymous 
users over the Internet (accessible anytime and of variable duration - from a few minutes 
to several hours), involves users in a conceptually simple but engaging and entertaining 
process of annotating and matching different profiles (which are extracted from existing 
profiles of other users). When starting the game, players are exposed to different profiles 
and are challenged to produce brief characterisations of the profile at hand until the 
characterisation submitted by the second player matches. The faster the match is 
achieved, the higher the cumulative score of each player.  
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Example of Login Screen of the ESP Game [1] developed at CMU 
  
This type of game, besides being potentially entertaining, generates a number of relevant 
outcomes for the individuals involved as well as at the community level. When selected 
appropriately (by a Connection Agent) the profiles to which players are exposed during 
the ProfilAMat Game provide a relevant reference point for profile comparison, the 
possibility to connect to other users (the users “behind” the profiles are revealed at the 
end of the game), as well as to a number of relevant CDOs included in the profiles seen 
during a game session. For the users whose profiles have been used during a game (and 
who are actually not participating in the game itself), ProfilAMat creates value in terms 
of generating a continuous supply of potentially relevant annotations (how other users 
annotated their profiles) and hence valuable feedback for improving or refining them 
based on an analysis of deviations between “how I would like to be perceived through my 
profile” and “how other people actually perceive the person represented by my profile”. 
1.2 “MutAnT” Game (Mutual Anonymous Tagging Game)  
Another example of a Connection Games is MutAnT. The key difference between this 
game and the ProfilAMat Game is that this game is played by a (selected) larger group of 
users (synchronously or asynchronously) and that the profiles used throughout the game 
are actually the anonymised profiles of the players themselves.  
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When starting the MutAnT Game, the team is introduced to a realistic scenario and a 
competence development-related challenge. This scenario is represented by the simulated 
department of an organisation featuring a team of employees in a given professional area 
(players will have been selected based on their experience or competence development 
ambitions/objectives). What the players do not know is that the profiles of the employees 
of the simulated department correspond to those of the actual players.  In this context, 
players will be challenged by the mission of selecting the three most 
“promising/interesting” profiles to be promoted to create a new department after the 
existing one has been dissolved (the typical problem of “who to keep” in an acquisition 
and restructuring situation). In the first phase of the game players will be asked to 
individually select the 3 employees to “save”, indicating (1) the reasons for their choice 
and (2) suggestions on how each one of the selected employees should be supported 
through competence development plans. In the second phase of the game the results from 
the individual selections will be aggregated. At this point each player will be able to 
access the information produced by other players (particularly the information related to 
the individuals she selected, as well as to the profile of the employee “representing” 
herself). Winners in the game are the players whose profiles have been selected in the 
aggregated assessment, as well as the players whose individual selection matches most 
closely the aggregated group selection. 
 
 
 
Example of a set of virtual characters (in a Higher Education context) from the 
EduChallenge Simulation [3]. 
 
Beyond achieving the same “connection” objectives as ProfilAMat, the MutAnT Game 
provides direct feedback related to the users’ profiles. In particular, the MutAnT Game 
gives users the opportunity to have their profiles critically reviewed (the information and 
the competence development objectives) by peers to whom they have been “connected” 
during the game. Further personalized feedback is possible after the game once the 
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identities of the players are revealed.  Comments made by players during the game 
remain anonymous.  
2.  Collaboration and Knowledge Connection Games 
 
Developing the fundamental competences of collaborating effectively is key to the 
development and sustainability of the community of users of learning networks such as 
the one targeted in the TENCompetence project. Collaboration and Knowledge 
Connection Games addressing the development of these competences can hence 
contribute not only in generating value-adding connections among players but also in 
increasing the overall competence of the network members to engage in value-creating 
knowledge sharing exchanges. 
2.1 “L2C/CDC” Game (Learning to Collaborate in Competence Development Contexts)  
L2C/CDC is an example of the type of Game we are considering for implementation and 
testing within the TENCompetence project. It was inspired from collaboration 
simulations developed in the context of the L2C Project [4]. The game is designed to run 
over a time span of several weeks and involve a large number of players. Players 
progressively take decisions individually, in small teams (to which they are assigned by 
Connection Agents), and then in the large group which includes all the players. 
 
The game is built around a detailed and realistic scenario of a professional situation 
involving a number of collaboration challenges. This scenario is structured like an 
interactive movie in three episodes, where the decision of the viewer after each episode 
determines the content of the following episode (see figure below describing the 
underlying decision tree and scenarios within the EagleRacing Narrative) 
 
 
 
Example of a interactive narrative structure from the EagleRacing Simulation [4,5]. 
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The interest in the game is sustained over a long period by involving the players in 
deciding how the narrative, which includes the appearance of different characters from 
different national cultures, evolves and to which outcomes it leads. To stimulate players 
to engage in collaborative decision making and become closer to other players and their 
competences, decisions during the L2C/CDC Game are taken individually as well as in 
small teams during the first phase, and then in teams and at the level of the whole group 
during the following phases, with agents generating team compositions by maximizing 
conflicting perspectives/opinions in order to make the game more challenging and to 
trigger a higher number of collaborative learning opportunities.  
 
 
 
Example of a interactive narrative screen from the EagleRacing Simulation [4,5]. 
 
Like the previous two Connection Games, the L2C/CDC Game is designed to stimulate 
the creation of new connections (among players) or the reinforcement of existing ones in 
all 4 domains discussed in previous sections. In particular it provides a very realistic 
context in which they can experience productive (and probably also not-so-constructive) 
collaboration and knowledge exchange, and extend their competences in these domains. 
 
3.  Organisational Connection Games 
 
Understanding that competence development has not only an individual but also an 
organisational dimension is key to helping people reflect and fine-tune their competence 
development objectives. In addition, this helps them better understand that competences 
need to be continuously renewed within companies and that the process of diffusing new 
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competences often meets with resistance from people (including ourselves). This is why 
we are considering Organisational Connection Games in order to generate value-
adding connections among players but also to increase the overall competence of the 
network members to understand the organisational dimension of competence 
development and the associated diffusion (and resistance) dynamics. 
3.1 “CoRe” (Competence Renewal Diffusion and Resistance Game)  
CoRe is an example of an Organisational Connection Game inspired from successful 
SmallWorld Simulations [6] like EIS or EduChallenge [3], used in management schools 
to develop the competence to diagnose different organisational dynamics and act 
effectively in them, and adapted to a competence development context. In CoRe, players 
operate in small teams (co-located or distributed/online) during a couple of hours. The 
intensive experience they will engage in consists of playing the role of competence 
development consultants put in charge of persuading the employees of a simulated 
company (similar to the one of the MutAnT Game) to develop a new set of competences 
made necessary by technological innovation and competitive pressure (such as in the case 
of the transition of the cinema industry to digital technologies and processes). The key 
difference to the MutAnT Game is that in a SmallWorld Simulation like CoRe the players 
can actually interact with the virtual characters represented in the simulation and need to 
persuade them. During the game, players meet with different types of resistance and 
gradually try to diffuse the willingness to develop new competences within the whole 
organisation (taking into consideration formal as well as informal influence networks and 
different cultural factors). 
 
 
 
Example of screens from different SmallWorld Simulation [6]. 
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4.  Overview Table of Connection Games  
 
The following table provides an overview of the Connection Games described in this 
section, summarizing the key characteristics of the underlying game dynamic (GamePlay) 
and the most relevant connection targets achieved by each single game. 
 
Connection Game 
Name 
Summary of GamePlay Connection Targets 
Achieved 
“ProfilAMat”: Profiles 
Annotation and Matching Game 
 
 
Type: Profile-related Connection 
Game 
In this game, played in parallel by 
pairs of anonymous users over the 
Internet, users get exposed to 
different Profiles from other users 
(including their own) and have to 
provide annotations/ remarks about 
the profiles until they match, in a 
similar way as in the ESP, 
Verbosity and similar successful 
internet-based matching games 
[1,2]. 
- browse through and reflect 
about relevant profiles 
- gather annotations related to 
profiles and provide 
feedback to existing profiles 
- provide opportunity to 
identify relevant community 
members 
“MutAnT”: Mutual 
Anonymous Tagging Game 
 
 
Type: Profile-related Connection 
Game 
This game is played by a group of 
users, whose personal Profiles are 
anonymised and then associated to 
virtual characters populating the 
department of an organisation 
which has to be downsized (only 3 
can be retained). Players have to 
first individually and then jointly 
decide which 3 to retain, explain 
their choices and try to guess which 
3 will be retained by the group of 
players. 
- connect to other users with 
relevant profiles 
- connect to how others 
“assess” and comment  their 
own profile anonymously 
- connect their own 
competence development 
plans with the ones others 
would advise 
 
“L2C/CDC”: Learning to 
Collaborate (in Competence 
Development Contexts) Game 
 
 
Type: Collaboration and 
Knowledge Connection Game 
In this online game groups of 
players are engaged in an 
entertaining and realistic role-
playing scenario in which they 
need to take individual, small team 
and large group decisions 
collaboratively. The performance in 
the game depends on their 
capability to reach consensus and 
share/combine their knowledge 
online using different comm. 
technologies, as in the 
collaboration- related simulations 
developed in the L2C Project [4,5]. 
- connect to relevant users in a 
realistic organisational 
decision making context 
- connect to CDOs related to 
the fundamental competence 
of “collaboration” 
- connect with one’s own 
competence (or lack of 
competence) to collaborate 
and reach consensus with 
others in small teams as well 
as larger groups/ 
communities 
“CoRe”: Competence Renewal 
Diffusion and Resistance Game 
 
 
Type: Organisational Connection 
Game 
In this game, players operating in 
small teams are challenged to 
spread a new set of competences in 
a simulated organisation populated 
by virtual characters displaying 
different forms of resistance to 
- connect players to peoples’ 
(and to their own) resistance 
to competence renewal 
- connect to the reality of 
diffusing new competences 
in organisational contexts 
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renew and acquire new relevant 
competences, in a similar way as in 
EIS, EduChallenge [3] and similar 
successful SmallWorld Simulation 
games [6]. 
- connect to relevant profiles 
and CDOs related to the 
professional area simulated 
in the game 
 
 
Overview Table of described Connection Games 
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Appendix 3D – Software Design and Current Implementation 
Progress17 
1.  Software architecture 
The software architecture of this Overview Tool application will follow a layered modular 
approach. The document identifies the main architectural modules and describes their 
functionality, composition and interrelationships across the overall system. 
There is to be followed the standard 3-tiered approach for common Internet application 
development:  
1) data tier - presented by application databases 
2) server tier - runs on an application/Web server 
3) client tier - runs on a Web browser 
The server tier on its own will be partitioned into two other layers - the business layer and the 
Web layer. The business layer is going to include all the server-side business objects such as data 
access objects, session support objects, and specific domain objects, while the Web layer will run 
under a Web server and will be devoted to generation of the user interface and will serve as a 
front-end receiving client requests. 
Providing Java (J2EE) is going to be used as a core development platform, the business layer can 
be represented by Enterprise JavaBean components and/or custom Java business classes, while 
the Web layer can be built by servlets plus Java Servlet Pages or Java Server Faces. All the 
business and Web components run within correspondent containers provided by the application 
server. The client itself could be dynamically generated HTML/CSS (or XML/XSL/CSS) and 
JavaScript running on a Web browser. …. 
 
                                                 
17 This section is part of the internal deliverable ID8.7. 
Client Tier (Web browser) 
Server Tier (Application Server) 
Web Layer 
Business Layer 
Data Tier (RDBMS) 
Figure 1: The layered approach 
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2.  Overall software design 
The following picture represents the overall software design by an UML deployment diagram. It 
includes the main application modules and shows their location in terms of the multi-tiered 
application approach. There are comprised the following modules: 
• Competence Development Opportunities (CDOs) Overview Tool 
• CDO Profiler Component 
• People/Community Overview Tool 
• Instant Messenger Module 
• Login/Session Manager 
• External communication tools - such as forum, blog, chat, etc. 
• Agents Controller - manages the Stimulus Agents (see next chapter) 
Each of the modules listed over is presented by a client and a server component. are explained in 
the next section. 
The data layer is presented by two main database groups: 
A. Main databases: 
• Events database 
• Member database 
• CDO database 
B. Secondary databases: 
• Relationships database 
• Other databases - such as for internationalisation, interests, competences, etc. 
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Figure 2: Overall architectural design 
 
3.  Modular design 
 
3.1. CDO Overview Tool 
The Competence Development Opportunities (CDOs) Overview Tool - the most important 
purpose of the Overview Tool is to provide users with a good overview of available Competence 
Development Opportunities (CDOs). This is going to be achieved by supporting the users in 
navigating through a Structured Space, while the Structured Space itself will contain different 
type of CDOs grouped in categories. 
For each Main Type of Competence Development Opportunities (CDOs), there is a module for 
displaying/editing the corresponding CDOs in different ways, to facilitate navigation through:  
• Linear browsing component - a component for usual way of linear display process, including 
the following: 
o non-interactive material 
o interactive material 
o interacting within specific knowledge exchange contexts 
o interacting directly with people 
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• Resources Maps - a component for visualisation of networks linking different CDOs (CDO-
CDO Relationship Networks) according to different criteria - similarity, types, related 
competences, etc.  
• Connection Maps - a component for visualisation of networks linking CDOs to People (CDO-
People Relationship Networks) according to different criteria – awareness, knowledge, 
interest, etc.) 
• People Maps - a component for visualisation of networks linking People to People (People-
People Relationship Networks) according to different criteria – groups, knowledge, interests, 
etc. 
 
 
Figure 3: The CDO Overview Module 
 
3.2. CDO Profiler Component  
The CDO Profiler Component represents the profile of a CDO which users can visualize to gather 
more information or to engage into activities/exchanges related to the specific CDO (such as 
rating and commenting/discussing). The CDO Profiler contains the following  
• Client 
o CDO Editor- represents Basic Information Fields of a CDO 
o CDO Relationship Model - both CDO-to-CDO and CDO-to-People Relationships Fields 
o Network Navigator Web Service Client - provides mechanisms to visualize Relationship 
Networks, whose Nodes are CDOs, CDO Types, People, or People Groups, and whole 
links are the different relationships defined between these Nodes. Such visualisations 
need to be “interactive” in terms of supporting users to use them for Navigating in dense 
Networks 
• Server 
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o Data access objects and Web Service 
 
 
Figure 4: The CDO Profiler 
 
3.3. People/Community Overview Tool  
The People/Community Overview Tool - provides users with access to an overview of CDOs, and 
as well an overview of other users/community members. 
• Client  
o Profile and Objective Editor (User Profiler) - displays/edits all the fields included in the 
Member ID Profile and a list of Competences Desired 
o Network Model Viewer - shows List of linked CDOs, List of Buddies, etc. 
o Connector (Web Service Client) - displays the Search Interface in which a Member can 
combine different filters to browse the network 
o History Reporter - shows List of visited CDOs, User IDs, forums…(Events) 
• Server 
o Data access objects and Web Service 
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Figure 5: The People/Community Overview Module 
 
Instant Messaging Module - serves for instant messaging communication; it consists of: 
• Instant Messaging Client 
• Instant Messaging Server 
 
External Tools: 
• Forum - enable users to see ongoing discussion threats, participate in them, or initiate new 
ones. 
• Blog - records chronological events related to this CDO (its “history”) 
 
Personal Coach Stimulus Agent - a welcome agent which is responsible for introducing you to the 
network of Competence Development Opportunities. Its basic function is to create your 
TENCompetence, via which you will be seen. The more precise and correct the information 
extracted and recorded about the user is, the more relevant its feedback (and the other agents’) 
will be. It contains both a client and server components. 
 
Community Connection Stimulus Agent - an agent that the user will interact with each and every 
time she connects. It will also be responsible for connecting with the community, with CDOs and 
for member productivity improvement. It contains both a client and server components. 
 
CDOs Connection Stimulus Agent - creates links between CDOs and will suggest relevant CDOs 
and people based on Member provided key words. It contains both a client and server 
components. 
 
Member Productivity Stimulus Agent - parameterized to suggest members to go back to past 
Events and reflect on them. It contains both a client and server components. 
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5. Implementation Progress 
 
This section reports the current progress in the implementation of the WP8 CDO Overview Tool. 
The source code is available on the TENCompetence CVS (ID8.7). As outlined in modular design 
section of the software design document above, its main purpose is to provide users with a good 
overview of available Competence Development Opportunities (CDOs). 
This is achieved by supporting the users in navigating through a Structured Space, which itself 
contain different type of CDOs grouped in four main categories. 
• non-interactive materials 
• interactive materials 
• specific knowledge exchange contexts 
• interacting directly with people 
Implemented assets 
The general view of the Overview tool, which is exactly what the user sees after starting the tool 
is shown in figure 6.  
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Figure 6: Overview tool 
 
The navigation panel is implemented as an Eclipse view, labelled General Browsing, which is 
divided in four sections – one for each category, as shown in figure 7. 
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Figure 7: The General Browsing view 
 
The four categories mentioned above are showed on the General Browsing view 
consequently, from left, to the right. The user can activate the Linear browsing view (fig. 
8), by simply clicking the button, visualized with L-shaped icon on the toolbar. Linear 
browsing shows a list of the available CDOs, currently residing on the database server. 
 
Figure 8: The Linear Browsing view 
 
When selecting the M-shaped button of the Linear Browsing View, the user can see a Resources 
Map (fig. 9) for the currently selected CDO. It is also implemented as an Eclipse View and 
presents a component for visualisation of networks linking different CDOs (CDO-CDO 
Relationship Networks) according to various criteria - similarity, types, related competences, 
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etc. User is also able to double-click on a particular CDO in order to receive information about it. 
Information is also available from the Open CDO profile element of the context menu. 
 
 
Figure 9: The Resource Map view 
 
It is possible to edit the CDO (fig. 10) by selecting the Edit element form the context 
menu. For example it is possible to edit the related CDOs (add new ones or remove 
them), and this reflected on the Resources Map. 
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Figure 10: CDO edition and creation dialog 
 
The New button on the General Browsing view opens a dialog for creation of a new CDO (fig. 
10). This functionality is implemented in a user-friendly way –the selected type and subtype 
fields of the CDO are the same as the selection in the General Browsing view. 
The Overview Tool also allows switching between people as well as edition and creation of new 
users profile. This functionality is available from the Users menu.  
Interaction between different sub-modules within the Overview Tool is implemented through 
web-service interfaces, as required in the software design document. 
Unimplemented assets 
Currently under development are the following issues: 
• Visualisation of CDO-People Relationship Networks, named Connection Maps in the 
software design document.  
• (Visualisation of People-People Relationship Networks, named People Maps in the software 
design document. 
• Rating of CDO 
• Participation of Knowledge exchange 
• Archiving or removal of CDOs 
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Appendix 3F – API19 
 
Summary: this document describes the minimal API of our WP8 Overview Tool. It details first 
of all the objects (fields, default values and rationale) that we require, and the relationships that 
we will instantiate between them. We then focus on the activities users will be able to perform 
within the environment. We include a list of activities that will be performed by users, which we 
organise in six categories. Supporting facilities such as connection agents and games are assigned 
to each category and presented in more detail. We finally move to the user interface level and 
describe six ‘user interaction spaces’ where users will be able to perform these activities. 
 
                                                 
19 This appendix is also internal deliverable ID8.8. 
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1.  User Scenario 
 
“This section details the interaction of a user interested in locating Competence Development 
Opportunities (CDOs) related to a given subject, “Ajax” 20.  Three approaches are detailed, 
making use of (i) network navigation features, (ii) stimulus agents, and (iii) community-defined 
tags. 
 
A first approach consists in using the network visualisation features to display all the CDOs 
which address “Ajax” and then use the selective display and network filtering options mentioned 
in section IV to narrow down the search to CDOs fitting the specific preferences of the user (e.g. 
books and online courses addressing “Ajax”). The same network visualisation options could then 
be used to display not only relevant CDOs, but also other users who are knowledgeable about 
them. In this way, using network visualisations, the user could easily identify people she knows 
who are in some way related to relevant CDOs (as they have read and commented a related book 
or attended an online course on the subject). 
 
A second approach requires the user to indicate explicitly to the system that she is interested in 
developing her “Ajax” competences (by adding this information to her personal profile). 
Automatically, the agents embedded in the system will be activated and generate suggestions for 
relevant CDOs (as described in section V), pointing also to discussion forums in which users 
exchange their opinions about “Ajax”, as well as to a list of relevant users to be contacted. In 
this case, agents would significantly reduce search costs for the user and also help her answering 
the question “Who do I know who knows about the subject I am currently interested in?” In case 
none of the people she knows are directly knowledgeable about “Ajax”-related CDOs, the user 
could use the network visualisation features to display relationship networks and identify the 
“shortest path” to a relevant expert (“Who do I know, who knows somebody, who knows 
somebody … who is knowledgeable about “Ajax”).”  
 
A third approach consists in making use of the annotations (represented by tags) added by the 
community. The user can issue a query similar to “identify all the resources which have been 
tagged with ‘AJAX’”. The system will return a list of CDOs21. If this query yields too many 
results, the user has the possibility to reduce it to the CDOs which have been tagged by either his 
contacts or, to reduce even more this list, the contacts which she has specifically added to her 
buddy list. In additional to these resources, the system is also able to list the tags which are most 
frequently assigned alongside ‘Ajax’ and the users who have assigned this tag most often, giving 
the user novel ways to explore the networks of CDOs (including resources and experts). 
                                                 
20 Italicized content is quoted from Sereno, B., Boursinou, E., Maxwell, K. and Angehrn, A.A.  
   (2007). Supporting Social Interaction in Intelligent Competence Development Systems. To  
   appear in Proc. of the TENCompetence Open Workshop, 2007 
21 The added value in using the tags -compared to looking for CDOs which ‘develop key  
   competence’ ‘AJAX’- lies in the possibility left to the community as a whole to enhance the  
   CDO descriptions with personal content: a member of this community may make a connection  
   between a given CDO and the ‘AJAX’ programming paradigm that the author of the CDO (or  
   the person who submitted it) did not notice. 
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2.  Objects 
 
This section details the objects we need for the WP8 environment: 
• Competence – cf. section 2.1 
• CDO – cf. section 2.2 
• User – cf. section 2.3 
• Comment – cf. section 2.4 
• Thread – cf. section 2.5 
• Tag – cf. section 2.6 
 
2.1 Competence 
 
Field Name Values  Default Value M/A22 Reason/Meaning/Usage 
CompetenceID Integer Last 
CompetenceID + 1 
A A unique identifier for each 
competence 
Name String “” M Description of the competence 
 
2.2 Competence Development Opportunity (CDO) 
 
Field Name Values  Default Value M/A Reason/Meaning/Usage 
CDOID Integer Last CDOID + 1 A A unique identifier for each CDO 
Name String “” M Name of the CDO (e.g., the title of 
the book) 
Type String To be chosen 
amongst (“Non-
Interactive 
Material”, 
“Interactive 
Material”…) 
M Types are used for instance to filter 
the CDOs displayed in the network 
navigation module 
Subtype String To be chosen 
amongst a list 
based on the value 
of the previous 
field 
 Subtypes are used for instance to 
filter the CDOs displayed in the 
network navigation module. 
 
If “Non-Interactive Material” has 
been selected as a Type, the Subtype 
list should include elements such as 
‘Book’,… 
Key 
Competences 
Developed 
(Integer) List of 
Competence 
IDs 
M CDO authors specify which key 
competences are developed by this 
CDO. 
Required 
Competences 
(Integer) List of 
Competence 
IDs 
 
 
 
 
 CDO authors specify which 
competences are required to follow 
this CDO under proper conditions 
                                                 
22 This column describe whether the associated filled is either filled in ‘M’anually, by the user, or  
   ‘A’utomatically, by the system. 
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Field Name Values  Default Value M/A Reason/Meaning/Usage 
Forum    The forum enables users to visualise 
and participate to ongoing discussion 
threats and to define new ones. 
Discussion threads can be attached 
to the CDO as a whole or to a 
particular point of a CDO. 
Tags (Integer) List of TagIDs M A Tag mechanism will be used to 
classify content by means of a 
folksonomy. The system will 
provide links to other items that 
share the same tag. This allows 
“multiple browse-able” paths. 
 
2.3 User 
Users (People) are described with the following fields: 
 
Field Name Values Default Value M/A Reason/Meaning/Usage 
User ID Integer Last User ID 
+ 1 
M A unique identifier for each User 
Alias String  M Alias used by the system – no 
spaces allowed 
Name String   Full name displayed in the fora…. 
Any character is allowed 
Objective/Targets String   A detailed account of the user’s 
expectations about the system  and 
her own agenda 
Competences  (Integer) List of 
Competence 
IDs 
M List of Competences defined by the 
User as ‘mastered’. If a new 
competence is defined (i.e., one that 
does not already exists in the 
Competence database), an editing 
window is provided to enable Users 
to define missing Competences. 
Desired 
Competences 
(Integer) List of CDO 
IDs 
M List of Competences defined by the 
User as ‘desirable’. If a new 
competence is defined (i.e., one that 
does not already exists in the 
Competence database), an editing 
window is provided to enable Users 
to define missing Competences. 
List of Contacts (Integer) List of User 
IDs 
M List of users who I have manually 
specified as my contacts 
List of Buddies (Integer) List of 
UserIDs 
M A subset of my contacts list which I 
have manually promoted to a 
‘buddy’ status.  
 
Hypothesis: I tend to trust my 
buddies more than my contacts and I 
want the importance given to them 
(in the agents’ internal relevance 
measures for instance) to be higher.  
Tags (Integer) List of TagIDs A Tags defined by this User. 
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Field Name Values Default Value M/A Reason/Meaning/Usage 
History (Integer) List of CDOIDs A The system automatically gathers all 
the CDOs accessed and/or 
completed by the user 
Blog    A blog is defined for each user. 
 
Peers can drop comments and create 
trackback links to its entries. 
Preferences ( 
(Preference, 
Value) ) 
List of 
Preferences and 
Values 
M Preferences associated to each user. 
They include: 
• Preferred type of CDO 
• Preferred subtype of CDO 
• Type of people a user aims to 
enter in contact and interact 
with 
 
2.4 Comment 
Comments are defined by a User over a CDO. They are inserted in the associated forum 
defined for each CDO (see below): 
 
Field Name Values  Default Value M/A Reason/Meaning/Usage 
CommentID Integer Last CommentID + 
1 
A A unique identifier for each comment 
User Integer  A UserID of the user who stored this comment 
CDO Integer  A CDOID of the CDO this comment is attached to 
ThreadID Integer  A ThreadID of the thread this comment is 
attached to 
Content String “” M Content of the comment 
 
2.5 Thread 
(Discussion) Threads are attached to a CDO. They are defined by users  in the associated forum 
defined for each CDO (see below): 
 
Field 
Name 
Values  Default Value M/A Reason/Meaning/Usage 
ThreadID Integer Last ThreadID + 1 A Unique identifier for each thread 
Title Integer  A Title of the thread 
CDO Integer  A CDOID of the CDO this thread is attached to 
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2.6 Tag 
Tags are defined by Users over CDOs. They can contain contextual information that is relevant to 
the author or to a group of people. 
 
Field 
Name 
Values  Default 
Value 
M/A Motivation/Reason/Usage 
TagID Integer Last Tag 
ID + 1 
A Provides a unique identifier for each tag 
Name String  M Contains the tag assigned to a CDO. Spaces and 
special characters are accepted. 
 
Examples: “AJAX”, “Socket programming in UNIX”, 
“Henri Cartier-Bresson”, “type: book” 
Target Integer A CDOID M Contains the CDOIDs that the tag has been assigned to 
(taken from the CDO database) 
Author Integer A User ID M Contains the User IDs of the user who authored the 
tags (taken from the User database) 
DateTime Date/Time 2007-04-27 
11:12:01 
A Contains the latest date and time at which this tag has 
been assigned by user Author on resource Target 
 
Note: if a tag is assigned twice by two different users over a single CDO, two entries are created 
in this database. If a user assigns a tag to a CDO that he already had assigned for that CDO, only 
the field Date Time is updated. 
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3  Relationships 
 
The following relationships are defined between the objects defined in the previous section. 
 
3.1 Competence-initiated relationships 
3.1.1 Competence-Competence relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
is related 
to 
    
 
BS: such relations are the focus of WPx if I remember correctly. 
 
3.2 CDO-initiated relationships 
3.2.1 CDO-CDO relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
is related to A   Two CDOs are related if: 
• they develop the same competences (cf. 
‘develops same key competences’) 
• they address competences that are related (cf. 
Competence-Competence relationships) 
• they share a tag 
develops same 
key competences 
    
 
3.2.2 CDO-Competence relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
addresses M Asymmetric Y  
 
3.2.3 CDO-User relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
develops 
competences 
desired 
A   This relationships is (automatically) instantiated 
between a CDO and a User if it develops one of the 
competences desired by the User 
matches user 
preferences 
A   Instantiated (automatically) if the type and subtype 
of this CDO match the preferences defined by the 
user 
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3.3 User-initiated relationships 
 
3.3.1 User-User relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
Shares 
objective/targets 
with 
A   Instantiated (automatically) between users 
sharing a similar Objective/Targets field in 
their user profiles 
shares competences 
with 
A   Instantiated (automatically) if both users share 
one similar competence in the ‘Competences’ 
fields of their user profiles 
shares desired 
competences with 
A   Instantiated (automatically) if both users share 
one similar competence in the ‘Desired 
Competences’ fields of their user profiles 
is a contact of M   Instantiated (manually) by a user wanting to 
specify that user X is one of her contacts 
is a buddy of M   Instantiated (manually) by a user wanting to 
specify that user X is one of her buddies 
shares tags with M   Contains pointers to the User IDs of the 
Users who have the highest number of tags in 
common with me. 
 
3.3.2 User-Competence relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
knows about A   Instantiated (automatically) if the competence is part of 
the ‘Competences’ field of the user profile 
would like 
to know 
about 
A   Instantiated (automatically) if the competence is part of 
the ‘Desired Competences’ field of the user profile 
 
3.3.3 User-CDO relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
is 
connected 
to 
   A user becomes connected to a CDO if: 
• She has entered it 
• She has completed it 
• She has defined a comment in the associated forum (see 
Comment-Thread relationship ‘is attached to’) 
• She has defined a thread in the associated forum (see 
Thread-CDO relationship ‘is attached to’) 
has 
entered 
    
has 
completed 
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3.3.4 User-Comment relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
has 
created 
   The user defines a comment, which is itself attached to a thread 
(see Comment-Thread relationships) which is itself attached to 
a CDO (see Thread-CDO relationships) 
 
3.3.5 User-Thread relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
has 
created 
   a User can define a Thread (which is itself attached to a CDO, 
see Thread-CDO relationships) 
 
3.3.6 User-Tag relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
has 
created 
   a User can create a Tag (which is assigned to a CDO – see 
Tag-CDO relationships) 
 
3.4 Comment-initiated relationships 
 
3.4.1 Comment-Comment relationships 
BS: we could think about relationships such as ‘this comment’ disagrees with ‘this one’, but do 
we need such advanced functionalities? 
 
3.4.2 Comment-Thread relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
is attached to     
 
3.5 Thread-initiated relationships 
 
3.5.1 Thread-Thread relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
     
 
BS: we could think of certain threads being defined in answer to another frame. This is maybe too 
complex… 
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3.5.2 Thread-CDO relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
is attached to     
 
3.6 Tag-initiated relationships 
 
3.6.1 Tag-User relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
also 
assigned by 
A   Contains pointers to the UserIDs of the Users who have 
assigned a similar tag to a CDO 
 
3.6.2 Tag-CDO relationships 
 
Name M/A Type Editable? Reason/Meaning/Usage 
is 
assigned 
to 
   A tag is assigned to a CDO by a User 
share 
this Tag 
A   Contains an array of CDO_IDs that have been tagged with a 
user-provided tag (typically, the user would click on a tag 
and get a list of CDOs tagged with this tag as an answer). 
share at 
least a 
tag 
A   Contains an array of CDO_IDs that share at least one tag 
with the current CDO. This is used to find CDOs that are 
related to each other, in a somewhat looser way than above. 
share all 
tags 
A   Contains an array of CDO_IDs that share all the tags defined 
for the current CDO (meaning, they may contain other tags, 
but all the tags defined for this CDO are defined for the 
retrieved CDOs). 
 
BS: we could have tag-tag relationships If we include taxonomic relationships between tags but 
do we *really* want that? Do we even need it? 
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4.  Activities 
4.1 List of tasks 
 
The following list details the task which may be performed by a user within the WP8 
environment. 
 
A user may: 
• Log in 
• Log out 
• Create profile 
• Edit profile (users may edit any field of their user profile) 
o Edit a field of her profile 
o Validate the suggestion brought by an agent for a field of her profile 
• Activate an agent 
• Give positive feedback to her agent 
• Give negative feedback to her agent 
• Quit using her agent 
• Browse the network of CDOs 
• Filter the network of CDOs 
• Select a CDO 
• Engage in a CDO 
o Read an online book 
o Play a game with a peer of hers (potentially identified by an agent) 
o … 
• Add another user to their contact list 
• Promote another user to their buddy list 
• Remove a user from their contact list 
• Remove a user from their buddy list 
• Complete a CDO 
• Create a CDO 
• Delete a CDO 
• Create a thread on the associated forum of this CDO 
• Lock a thread 
• Add a comment to a thread 
• Assigns a tag to a CDO 
• Remove a tag from a CDO 
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These tasks can be regrouped in the six following activities (supporting features are listed 
between parentheses and corresponding tasks are indicated for each of them): 
 
• Activity 1: getting recommendations (connection agents) – cf. section 4.2 
o Activate an agent 
o Give positive feedback to her agent 
o Give negative feedback to her agent 
o Quit using her agent 
 
• Activity 2: browsing knowledge networks (network navigation facilities) – cf. section 4.3 
o Browse the network of CDOs 
o Filter the network of CDOs 
o Select a CDO 
 
• Activity 3: engaging (connection games, adding peers to one’s network) – cf. section 4.4 
o Engage in a CDO 
 Read an online book 
 Play a game with a peer of hers (potentially identified by an agent) 
 … 
o Add another user to their contact list 
o Promote another user to their buddy list 
o Remove a user from their contact list 
o Remove a user from their buddy list 
o Complete a CDO 
 
• Activity 4: describing, discussing and debating (knowledge exchange facilities) – cf. 
section 4.5 
o Create a thread on the associated forum of this CDO 
o Lock a thread 
o Add a comment to a thread 
o Assigns a tag to a CDO 
o Remove a tag from a CDO 
 
• Activity 5: manipulating the repository (basic object manipulation features) – cf. section 
4.6 
o Create a CDO 
o Delete a CDO 
 
• Activity 6: describing oneself (‘creating and editing my user profile’) – cf. section 4.7 
o Create profile 
o Edit profile (users may edit any field of their user profile) 
 Edit a field of her profile 
 Validate the suggestion brought by an agent for a field of her profile 
 
   D8.1 - Report with overall WP8 results during 
month 1-18, and a roadmap of Networks for 
lifelong competence development RTD 
 
TENCompetence – IST-2005-027087 Page 262 / 314 
 
4.2 Activity 1: getting recommendations (connection agents) 
 
Agents aim at reducing the costs associated to the localisation of information in the networks of 
CDOs, Competences, Users and Tags. 
 
4.2.1 List of agents 
 
Agent Role 
Concierge Agent Updates users logging in the system with the latest news 
Personal 
Development Agent 
The “Super-Agent” (see below) 
CDO Connection 
Agent 
Constantly monitors the repository of CDOs, looking for relevant CDOs to 
suggest to its owner 
User Profile Agent Helps users fill their profile by: 
• Comparing the text strings inputted by users as their competences and existing 
competences in the competence database 
• Calling the CDO connection agents and asking him to identify potentially 
relevant other Users 
 
BS: we could think about having a single agent shown to the user. By which I mean, only one 
“face” would be displayed. This super-agent could then dispatch queries to the appropriate 
specialized agent that would do the work in the background and send the results back to the 
super-agent. 
 
4.2.2 Activation 
 
Activation 
mode 
Rationale 
Explicit Agents can be activated explicitly by the user, who is looking for help 
Implicit Agents can monitor what is happening on the platform by listening to events (generated 
either by the user or by the platform) and proactively suggest a course of action 
 
 
4.2.3 Assessment of alternatives 
Ranking measures classify the different alternatives available. They make use of: 
• User Current and Desired Competences 
• Lists of Contacts and Buddies 
• User preferences (preferred types and subtypes of CDOs) 
• Feedback given by the user to earlier suggestions 
 
A ranking measure is created for each user. 
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4.2.4 Suggestion 
Agents display the top or the top three alternatives identified in the previous phase. 
 
4.2.5 Feedback 
Users give feedback to the agents’ suggestions: 
• “This was a good suggestion”: the agent can adjust weights in this user’s ranking measure 
accordingly (leading in more CDO suggestions of the same type and subtype of objects for 
instance) 
• “This was not a good suggestion, show me another one”: again, the agent can adapt the 
weights used in this user’s ranking measure to suggest less CDOs of these type and subtype in 
the future.  
 
4.2.6 Events 
Events are triggered in answer to actions performed in the system. They will be monitored by 
agents and will be used to keep track of the user’s actions and to assess which recommendations 
would make the most sense to her. 
 
Events will be triggered in answer to a user’s action (cf. section 4.1). They will also be triggered 
when system-wide phenomena occur, such as the registration of a new user. 
 
The following table lists an initial selection of events which will be monitored in the WP8 
environment: 
 
Source 
Type 
Event Name Target Type Rationale 
User logs_in <>  
User logs_out <>  
    
User creates_profile <>  
User edits_profile <> This event is triggered automatically 
when the system triggers one of the 
following events 
User edits_competence <>  
User edits_desired_competence <>  
 … <>  
    
User activates_agent Agent  
User gives_positive_feedback Agent  
User gives_negative_feedback Agent  
User ignores_recommendation Agent  
    
User browses_network_of_CDOs <>  
User filters_network_of_CDOs <>  
User selects_a_CDO CDO  
    
User engages_in_a_CDO CDO User reads an online book, or plays 
a connection game with a peer. 
User reads_an_online_book CDO  
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Source 
Type 
Event Name Target Type Rationale 
User plays_a_game_with CDO  
 …   
User completes_a_CDO CDO  
User adds_to_contact_list User  
User adds_to_buddy_list User  
User removes_from_contact_list User  
User removes_from_buddy_list User  
    
User creates_a_CDO CDO  
User deletes_a_CDO CDO  
    
User creates_a_thread Thread (CDO)  
User locks_a_thread Thread (CDO)  
User adds_a_comment_to_a_thread Comment 
(Thread, 
CDO) 
As discussed earlier, a comment is 
attached to a Thread, which is itself 
attached to a CDO 
User assigns_a_tag_to_CDO Tag (CDO)  
User removes_a_tag_from_CDO Tag (CDO)  
    
System registers_new_user User  
System warns_special_event  “The system will be down between 
7pm and 8pm” 
 
Each event is also described –in addition to its name- with a ‘time’ field, indicating when it has 
been triggered. 
 
Events will be stored in an event log that will be made accessible to agents. 
 
4.3 Activity 2: browsing knowledge and social networks (network 
navigation facilities) 
 
These facilities provide ways to reduce the complexity of the network by displaying only its 
nodes that satisfy certain conditions. The network can display any combination of CDOs, 
Competences, Users, and Tags. 
 
The list of options and features presented below could be accessible: 
• Either as a dedicated button in a toolbar on top of the network area 
• Or as part of a ‘right-clickable’ menu, contextualised for each object. A click on a user node 
could thus feature a shortcut link to her user profile, while a click on a CDO node would 
feature a link to the detailed specification of this CDO. 
 
Note: a mechanism to ‘undo’ the last filter applied should be provided to encourage users to 
experiment with the tool. 
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Option/Feature Relationship 
involved (cf. 
Section 3) 
Explanation/Rationale 
Home  This is akin to the ‘home’ button of a Web browser. It 
provides users with a way to go back to an initial, 
minimal, representation of the network. This could be the 
view they always get when they launch the network 
navigation module (more advanced users should be able 
to specify a different ‘home’ view). 
 
This view would typically display the User in the centre 
of the network window (see ‘Focus on User’ below) and 
maybe the CDOs he has taken on. 
Show Everything  All the nodes in the network are displayed 
Show Only 
Competences 
 Only Competences and their interrelations are displayed 
Show Only Users  Only Users and their interrelations are displayed 
Filter by 
Objective/Targ
ets 
 Only users with a similar objective and targets are 
displayed 
Filter Users by 
Competence 
 Only users having specified ‘X’ (a text box will be 
displayed to enable the current user to specify X) as one 
of their current competences are displayed 
Filter Users by 
Desired 
Competences 
 Only users having specified ‘X’ (a text box will be 
displayed to enable the current user to specify X) as one 
of their desired competences are displayed 
Filter Users by 
‘Contact’ 
status 
 Only users which belong to my ‘Contacts’ list are 
displayed 
Filter Users by 
‘Buddy’ status 
 Only users which belong to my ‘Buddies list are displayed 
Show Only CDOs  Only CDOs and their interrelations are displayed 
Filter CDOs by 
‘Key 
Competences 
Addressed’ 
 The user must be able to display only the CDOs that 
address a given competence.  
 
This competence can be either selected directly from his 
profile (a shortcut link ‘Display CDOs developing this 
competence’ should produce such a filtered representation 
for each competence defined by the user) or typed in a 
dedicated text box in the network navigation interface. 
Filter CDOs by 
‘Type’ 
 The user must be able to display only the CDO that are of 
a given type 
Filter CDOs by 
‘SubType’ 
 Idem 
Filter CDOs by 
‘User 
Preferences’ 
 Similar to the two options above, but in this case, the user 
does not have to specify any type or subtype. Rather, 
these values are extracted from the ‘Preferences’ field in 
his profile  
Show Only Tags  Only Tags are displayed 
Focus on this CDO  The representation is centred on the selected CDO. This 
locking in step enables additional functionalities (see 
indented facilities below). 
Show me who 
is connected to 
is connected 
to 
The system adds nodes for each User that is somehow 
connected to this CDO. (cf. is connected to relationship). 
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Option/Feature Relationship 
involved (cf. 
Section 3) 
Explanation/Rationale 
this CDO 
Show me who 
has read this 
CDO 
 As above, but displaying only the Users who have taken 
on this CDO 
Show me who 
has 
commented on 
this CDO 
 As above, but displaying only the Users who have 
initiated or contributed to a discussion thread associated to 
the locked-in CDO 
Show me 
related CDOs 
Shares Key 
competences 
Addressed 
Related CDOs share similar ‘Key competences’. 
Focus on this 
Competence 
 The representation is centred on the selected Competence. 
This locking in step enables additional functionalities (see 
indented facilities below). 
Show me who 
knows about 
this 
competence 
 The network shows the Users who have defined this 
competence in the ‘Competences’ of their profile 
Show me who 
wants to know 
about this 
competence 
 The network shows the Users who have defined this 
competence in the ‘Desired Competences’ of their profile 
Focus on this User   
Show me who 
shares 
competences 
with this user 
  
Show me who 
shares a 
similar 
objective 
  
Focus on this Tag   
Show me who 
else has used 
this tag 
Find who else The network shows the users who have assigned the tag to 
any CDO 
Show me my 
tag neighbours 
Find 
neighbours 
The network shows my tag ‘neighbours’, i.e., the users 
who share the most tags in common with me (cf. tag-user 
relationships) 
Show me all 
the CDOs 
which have 
been assigned 
this tag 
Shares a tag The network shows all the CDOs that have been assigned 
this tag, by any User 
Undo  Cancels the latest operation requested by the user 
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4.4 Activity 3: engaging (connection games, adding peers to one’s 
network) 
 
Connection games 
 
Game scripts 
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4.5 Activity 4: describing, discussing and debating (fora, blogs, and 
tags) 
 
Discussion is one of the approaches investigated within the WP8 prototype to encourage users to 
become more active in their respective communities and to exchange with their peers. 
 
As seen in the object description presented earlier, a forum is attached to each CDO to enable 
discussion and debate about it. Tags can also be attached to extend its description and provide 
additional ways to reach it. 
 
The following object manipulation facilities are implemented in these facilities: 
 
Object Operation Comment 
Create  Comment 
Get  
Create  
Get  
Set 
(Lock) 
Comments may not be deleted, but threads may be locked, to stop a flame war 
Thread 
Delete  
Create  
Get  
Set  
Tag 
Delete  
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4.6 Activity 5: manipulating the repository of objects (basic object 
manipulation features) 
 
 
Basic object manipulation features are provided to manipulate objects: 
 
Object Operation Comment 
Create  
Get  
Set An administrator may be allowed to edit Competences to fix typos. Any 
change applied would be forwarded to each user profile (since profiles only 
refer to Competence IDs and not Competence Names – see object definition) 
Competence 
Delete  
Create Any User can create a CDO 
Get  
Set  
CDO 
Delete Only the owner of a CDO can remove it 
Create  
Get  
Set Users will be able to set (modify) their own profiles – after a validation step 
User 
Delete  
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4.7 Activity 6: describing oneself (“creating and editing my user 
profile”) 
 
A representation of the user’s personal information will be shown to all the participants. 
 
The main motivation is to show her expectations vis-à-vis the system (such as her desired 
competences), so that her peers may approach her with specific queries, and knowing what she is 
looking for. 
 
It will also give information about her centres of interests. The tags she has used the most 
frequently will be listed, along with the CDOs she has tagged. 
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4.8 Activity diagram: overall view 
 
The following activity diagrams indicate the interrelationships between the activities identified in 
the previous sections. 
 
4.9 Activity diagram: creating and editing my user profile 
 
 
 
Figure 1: activity diagram – “creating and editing my user profile” 
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Figure 2: activity diagram - overall view 
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5.  User Spaces 
 
This section defines the different user spaces that will be accessible by each user. It also details 
the basic advanced features we will need: connection agents, connection games, network 
navigation features and object manipulation functions. 
 
Users will be able to interact with the system in the following spaces: 
 
 Name Content Reason/Meaning/Usage 
1 “What’s 
new?” 
This space gives access to: 
• the Latest news brought by the concierge 
agent 
• the Recommendations identified by my 
personal development agent 
See section 4.2 for a detailed 
account of the supporting 
facilities of this user space. 
2 “Browse” This space gives access to a representation of a 
user’s network of CDOs, Competences, Users 
and Tags – Navigation and filtering features are 
offered. 
See section 4.3 for a detailed 
account of the supporting 
facilities of this user space 
3 “Engage” Engage in a CDO (online book, connection 
game,…) 
See section 4.4 for a detailed 
account of the supporting 
facilities of this user space. 
4 “Describe, 
Discuss & 
Debate” 
This space gives access to the knowledge 
exchange modules (fora and tags). 
 
The comments I have left and their answers are 
also displayed. 
See section 4.5 for a detailed 
account of the supporting 
facilities of this user space. 
5 “Add & Edit 
Content” 
This space gives access to the basic 
manipulation features associated to CDOs, 
comments, competences… . Different options 
are available depending on whether the user is 
the author of the considered object. 
See section 4.6 for a detailed 
account of the supporting 
facilities of this user space 
6 “My Profile” This space gives access to a graphical 
representation of the information defined in my 
user profile. 
 
 
See section 4.7 for a detailed 
account of the supporting 
facilities of this user space 
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5.1 Conceptual Architecture 
Figure 1 organizes the elements defined in this document into three layers: 
• A data layer containing the data needed by the WP8 application: objects, relationships and 
events 
• A system layer providing the functionality of the system, namely the ability to generate 
connections between users 
• A UI layer describing which elements will be displayed and interacted with by the users. 
 
Additional modules providing system-wide functionalities are included, such as the user 
authentication module. 
 
5.2 Navigation Design Diagram 
The following navigation design diagram (cf. figure 4) assigns the activities identified in section 4 
to each of the six user spaces defined above. This diagram shows which actions should be 
supported in each part of the overall user interface. 
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Figure 3: Conceptual Architecture of the WP8 Environment 
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Figure 4: navigation design diagram for the WP8 environment 
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Appendices for chapter 4: Learning Network 
Management23 
Appendix 4A – Existing practices and tools 
 
Virtual learning communities 
Scholieren.com www.scholieren.com 
Community population: Www.scholieren.com is a website maintained by Dutch pupils and meant 
for Dutch pupils. The community has over 63.000 subscribers, who can post contributions to the 
site. Most contributors are between 15 and 18 years old; a few are adults. Guests are allowed to 
view the contents of the site. Scholieren.com dates back to 1997. According to the editors, it is 
one of the most popular sites for pupils.  
Community characteristics: At the website, all kinds of materials are exchanged that can be useful 
for pupils, for example extracts. Besides, the websites contains various discussion forums, in 
which pupils can post their questions and problems. Their topics include anything that a pupil can 
come across, and include much more than education. The forums on homework are classified by 
subject area. Usually, contributors do not have to wait very long for reactions to their message. It 
is not unusual to receive five reactions within the first few hours after posting.  
Social space: The discussions are moderated by one of the pupils from the website editorial staff. 
Moderators must be at least 15 years old. There is a distinction between a ‘moderator’ and a 
‘moderator+’. A moderator is responsible for one sub forum, and can move, remove, adjust and 
close topics. A moderator+ keeps an eye on one whole forum. A moderator+ can interfere with a 
sub forum when the moderator hasn’t taken appropriate action. A moderator+ can also ban people 
from the community. Materials for exchanges are placed in a database. The main categories are 
book reports and papers. Pupils can search the database and they can post requests for book 
reports of specific books. 
 
The success of Scholieren.com seems to be determined by several factors. One is the enormous 
number of subscribers. At any moment there will be a few hundred of the 63.000 subscribers 
online. The large number of subscribers is the result not only of the huge size of the target group, 
but also of the urgency of the problems that are discussed. Pupils have a lot of homework, and 
often they get stuck and need help. Further, the community consists mainly of peers, which makes 
it easier for individuals to ask questions. This is strengthened by the possibility to use a nickname 
(pseudonym), which almost everyone does. Finally, the community is moderated, so that 
disorderly and undesirable behaviour are reduced. 
 
Fifth dimension www.5d.org 
Community population: The Fifth Dimension (5D) is described by its founder Michael Cole as ‘a 
specially designed cultural medium for promoting the all-around intellectual and social 
development of 6- to 12-year-old children’ (Cole 1999). Children and university members can 
enter the community throughout the year. As a result, at any one moment the community is a mix 
of newcomers and old timers, in which some children have more experience with the norms and 
                                                 
23 Appendices 4A-4D form part of the internal deliverable ID8.11. Appendix 4E is the internal   
    deliverable ID8.12. 
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computer aspects of 5D than some Wizard’s assistants. This leads to a change in the power 
relations between children and adults. 
Community characteristics: 5D has been developed in the United States in the eighties and it is 
designed to address certain long-standing problems in American education, in particular the 
distressingly low academic achievement of many American children, the widely perceived need 
for them to gain a qualitatively richer experience with new information technologies, and the 
failure of apparently successful educational innovations to survive beyond the period of 
innovation and external funding. 5D is a virtual learning environment. 5D runs parallel to the 
university year and the school year. Working occurs in periods of eight weeks, in which members 
are active in 5D between one and four days a week. Its heart is formed by activities, which are 
presented to the children in the form of a cardboard maze, divided into 20 rooms, each of which 
gives access to two activities. Three quarter of the activities is computer activities, including 
computer games and educational software. According to the rules of 5D (enshrined in a 
Constitution, which each child receives upon entering the activity system), children progress 
through the maze; the whole process takes from several months up to several years. In order to 
carry out a task, children must first consult a task card that defines progress on that task. Each 
task on one task card is described at three levels: beginner level, good level and expert level. 
Higher levels of achievement increase children’s freedom of choice in moving within the maze. 
They also give the child the possibility to alter their avatar, which is very plain in the beginning. 
Children who complete all the rooms in the maze attain expert status and access to new activities.  
Social space: A very important role is played by the Wizard, the ultimate authority. The Wizard is 
the creator of the Constitution, helps children who experience difficulties, reprimands them in 
case of antisocial behaviour or working below their abilities, and settles disputes between 
members of the community. Children report their achievements to the Wizard, and are thus forced 
to explicate what they are doing. The Wizard is supported by the Wizard’s assistants. 5D is run 
from universities, and the Wizard and the Wizard’s assistants are university teachers and 
undergraduate students. Working in 5D is done from schools, youth clubs, day care, libraries and 
churches. Success and sustainability of 5D is defined by the interaction between 5D and the 
environment from which children participate. A quiet environment such as a library shows better 
learning results, but less chance of sustainability, as 5D is seen as a disturbing element. A noisy 
environment such as a youth club shows the opposite. [adapted from Cole, 1995 and 1999]. 
 
Success factors in 5D include the following. There are several non-personal mechanisms for 
settling disputes, such as the constitution and the Wizard. Achieving a higher level is rewarded in 
several ways, e.g. freedom of movement is increased, more activities come within reach, new 
duties and responsibilities are acquired, the avatar can be altered There is a constant flow of 
newcomers at all moments, resulting in more equal power relations. Success and sustainability is 
also defined by the interaction between 5D and the environment from which children participate. 
Finally, a further interesting characteristic is the possibility of carrying out the same task at 
several levels of proficiency. 
 
Notschool www.notschool.net 
Community population: Users are selected by panels based on set selection criteria. 
Community characteristics: Notschool started as an online research project aimed at young 
people of school age who have been out of the traditional education systems for personal or 
logistical reasons. Notschool looks at ways to get these people back into learning. It is aimed at 
those people for whom traditional alternatives such as home tutoring have not worked. It started 
out with a virtual community of 100 people, but is now being used in Education Authorities in the 
UK and overseas with over 1700 people. The participants were given the opportunity to develop 
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their self-esteem and be reintroduced to learning, through the support of mentors, buddies, experts 
and the use of new technology. Four key factors distinguished the adults in Notschool.net from 
those in mainstream schools: 
• Teams at local level were not teachers. 
• They all had 24/7 access to up to date technology. 
• They all had unlimited 24 hour access to broad bandwidth. 
• They all had good levels of computer literacy. 
Social space: Notschool consists of a highly structured community, with a central support team 
and several local teams. Each local team contains several mentors and researchers (i.e. the 
pupils). No titles were used so no distinction could be made between adults or those with 
authority. Everybody could see who was online. Every comment was attributable. Everyone could 
see who had read what at what time. All words and phrases relating to school were avoided or 
changed into more acceptable words. 
 
ESP network www.esp.uva.nl 
Community population: Teleprojects are collaborative distance learning projects designed by 
teachers from various countries around a part of curriculum that is thought to be mutually 
relevant. Leading idea of a teleproject is the combination of local research of pupils around a 
certain topic and exchange of, and conversation on research results with partner-schools, using a 
foreign language and electronic mail. Both domain specific teachers, foreign language teachers, 
and informatics teachers can help improve the activities of their pupils and make new 
educationally relevant activities possible when participating in teleprojects. 
Community characteristics: The European Schools Project started in 1988. A central concept was 
introduced and refined to structure computer-supported collaborative learning between primary 
and secondary schools: the teleproject. The concept encompasses Internet-based collaborations 
between teachers and pupils around ‘conversation’ topics that are thought to be relevant for 
learning and teaching of all participants in the project. The topics demand active and authentic 
learning of the pupils, while for the collaboration a mutual foreign language, and electronic mail 
or Virtual Learning Environments are used. 
 
Professional network communities 
Cisco Netpro 
Community population: Anonymous browsing of forums. Registration is required to add or reply 
to posts, and rate. 
Community characteristics: There are forums for every possible topic related to networking 
professional. There is an expert section where experts present events on certain topics. TechTalks 
are live events featuring technical presentations and the opportunity for viewers to have their 
questions answered online. Previously broadcast TechTalks are available for viewing at your 
convenience.  
Social space: Users can rate topics and indicate whether conversations contain suitable answers. 
Within each forum the top 5 rated users are displayed, indicating their points, average rating, and 
badge status. Badges can be earned by number of points. Over forums, the top experts can be 
listed, showing points, average rating, badge status and the number of posts with satisfactory 
answers. 
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Existing tools 
There are several applications which provide some of the aspects or functionalities that are 
required for management of social networks or allow implementation and/or enforcement of 
policies. Some are listed below. Also mentioned are some techniques that are required for 
implementation of network management tools. 
 
Relationships 
The application should allow creating and managing expressions of personal relationships and 
build new ones. The FOAF (Friend of a Friend) standard can be used here. 
 
History of learner's activity 
General logging techniques and the use of e-portfolio systems as well as social network analysis 
can be used. 
 
- Social Network Analysis 
Social network analysis (SNA) determines and visualizes the patterns in interaction between 
people, groups, organisations, etc in social networks. People form the nodes in the network, while 
the links between the nodes shown relationships or flows. There are several commercial and some 
non-commercial applications available to perform these analyses. Examples are Analytic 
Technology, Inflow, Jung, and Visone. 
 
Awareness and accountability 
An interesting example is Babble/Loops. It is a socially translucent system, using awareness and 
accountability, which support computer-mediated communication, allowing threaded and 
persistent conversation. A social proxy is a graphical representation of users depicting their 
presence and activities in relation to the conversation (Erickson et al., 1999; Erickson et al., 
2006). 
 
Recognisability 
- Applications like Orkut (http://www.orkut.com), LinkedIn® (http://www.linkedin.com/), 
Friendster® (http://www.friendster.com/), MySpace (http://www.myspace.com) and 
(http://www.facebook.com) Facebook are social network sites that allow people to create their 
profile and make that available to others. People can link to others and can comment on each 
other's profile.  
 
- the ASA-system, under development at the Open Universiteit Nederland, that uses peer-tutoring 
in ad hoc, transient communities as a means to strengthen the social fabric of a learning 
community. 
 
- LiveJournal (http://www.livejournal.com) offers functionality at several aspects. It is an open 
source content management system that lies behind successful online communities, such as 
LiveJournal.com. LiveJournal combines FOAF services with blogging services; based around 
journal it allows people to create communities. Users keep ownership and control over their 
space. 
 
- ELGG, http://www.elgg.org is a learning application centred on user's profiles. When a user 
creates a profile it is automatically linked to others with the same interest, but also to resources. 
Weblogs are used for own reflections, but also communications with the community. Connections 
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to other people and resources are used to build networks to enhance the learning experience. 
Users have control over how and what they present and can control who sees what. 
 
- social bookmarking and tagging applications, such as Furl, del.ico.us and non-commercial 
variants. 
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Appendix 4B – Activity diagram 
The activity diagram describes the system of ad hoc transient communities into some detail. It 
provides a quite detailed flow through the process and suggests several algorithms for various 
steps. 
For clarity sake, the handling of the request for support (tutee asking content question) and tutor 
selection are presented in two separate diagrams, but both processes will take place in parallel. 
Therefore some actions seem to be duplicated, but are not. 
 
 
Figure 1: Request handling 
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Figure 2: Tutor selection 
 
The starting point of both diagrams is a user who has been enrolled in a learning network and has 
signed on. 
 
1 Fill in question form 
Some Learner asks a Content-related Question (CQ). 
This is where it all starts. Only questions that pertain to the content are permissible. Questions 
about procedures or administrative issues are not allowed. 
• Procedural questions could of course be treated in a similar way. This is out of scope, though. 
• A question asked will usually pertain to some Activity Node (AN) the Learner happens to 
study. This need not be the case, though. Learners may ask questions about several of the 
ANs they have studied thus far, even about ANs that are part of the LN, but weren't studied 
by the learners as the positioning system indicated they were part of his or her prior 
experience. 
 
2 Valid? 
Check whether the CQ is formally correct. 
If not correct, it gets rejected immediately. Formally correct means whether the form used 
to submit the question has been filled in fully. 
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• This step may be skipped. It is mentioned here, because it might be useful. 
• Since the CQ is being shown to some of the LNUs and to the LSA engine (see steps 4 and 6), 
it should at least be sufficiently detailed for both the tutor and LSA engine to work on. 
Perhaps a minimal number of meaningful words (i.e. words after stopping and stemming) 
could be used as a criterion. 
In this step, it could be checked whether the question is non-procedural. Perhaps a LSA 
algorithm could be used to establish the likelihood of it being procedural. Rather than reject 
the question outright, it could ask the learner whether the question really is content related or, 
after all, procedural. A standard collection of procedural documents could be used as a 
benchmark. 
• In this step, the system could also check whether the question contains an indication of the 
AN the CQ belongs to and perhaps also the stage to which the learner has progressed within 
the AN (see 10). 
 
3 Archive question form  
Log CQ and AN 
Log merely means adding the question to the requester's personal database for reuse by him or her 
later on. Having an overview of questions asked, linked to the forum thread in which they have 
been answered is a useful service to the user. 
• Whether the log is going to be used in other ways depends on what additional functionality 
(in the form of use cases) the system should address. Only something as simple as the 
frequency distribution of questions asked (number of users asking 1, 2, 3, ... questions) 
already is an interesting community statistic; another one would be the number of questions 
per AN (or document within an AN). Obviously, these statistics would be computed by a 
system-wide agent, like the match maker. 
• The registration could include the AN that the learner is currently studying: <CQ, AN>, 
perhaps even the stage he or she is in. 
 
4 Communicate with LSA module 
Carry out LSA on CQ 
The purpose of this step is to find out the relevance of each AN for answering the CQ. Clearly, 
some ANs are more relevant than others. When trying to find a tutor to answer the CQ, the 
relevance of the ANs for the CQ is used to weigh each tutor's content and tutoring expertise (see 
steps 5 and 6): the more relevant an AN, the more a tutor's expertises should count. With the help 
of the LSA module, all documents in the entire Learning Network, arranged by AN, are compared 
with the question and the correlation coefficients are computed. All documents belonging to some 
AN are pooled. Then a listing is produced of <correlation, activity node ID> doublets. It is 
assumed that a high correlation points to a high relevance and vice versa. Relevance may be 
represented by the relevance vector (a column vector) Ra1 = [r1 .. rj .. ra], where a is the number 
of ANs and rj the relevance for the j-th AN 
• The documents are pooled rather than, say, averaging the correlation coefficients of the 
various documents per AN. This is done to avoid effects like the following: an AN that 
contains one document with r=0.9 and 9 with r=0.2 scores lower (0.027) than an AN that 
contains one document only with r=0.3. 
For heterogeneous ANs, this is a serious problem as they get 'averaged out'. Alternatively, we 
could have chosen not to average the coefficients, but to use the maximum coefficient. It 
should be possible to figure out what operation on the document correlation coefficients 
yields the same result as the pooling of the documents. Not pooling them may be preferable 
in view of step 7, in which suggestions for answers to the CQ are extracted. This requires a 
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resolution even at the level of paragraphs rather than the AN as a whole. But perhaps, this 
needs to be seen as two distinct steps. 
 
5 Compute suitability peer tutors 
Compute tutor suitability 
All other LNUs, or rather their personal assistants, are now asked to evaluate their suitability to 
offer support to the learner, that is, to provide an answer to the CQ, however preliminary. This 
activity consists of 4 sub-activities that can be carried out in parallel. They are described below. 
 
5a From an LNU's dossier, determine his or her content competency with respect to CQ. 
Someone's competency level describes this person mastery of the learning objectives of some 
AN, hence the term 'content competency'. Competency levels vary between 0 and 1; 0 means not 
completed, 1 means completed. They can be represented by the vector C1a = [c1 .. ci .. ca] where 
a is the number of ANs and ci the content competency on the i-th AN. These content 
competencies need to be adjusted so as to reflect their relevance to CQ. Content competency with 
respect to an AN irrelevant to CQ should be ignored (receive weight 0), content competency with 
respect to an AN highly relevant to CQ should be taken into account (say, receive weight 0.9). 
Therefore, each ci needs to be weighted by the relevant of ANj for CQ. This is done by 
multiplying the competency (row) vector C1a with the (column) vector Ra1. This gives: 
C1a * Ra1 = (c1* r1 + c2 * r2 + ... + ca * ra) 
(C1a * Ra1 )/a = C 
Division by a is done to make sure that 0≤ C ≤ 1. C is called the consolidated content 
competency. 
• Competencies are hard to measure, they can be measured through assessments, but that is a 
route we don't want to go for obvious reasons. Failing this option, our best measure of 
someone's competency on some ANj is i) whether he or she has completed ANj successfully, 
perhaps added with information on ii) how long ago that was (assuming that mastery fades 
with time). 
• Someone who has just completed some ANj is more competent than someone who has done 
this sometime ago; unless, of course, the latter person has pursued further studies that build 
on ANj. That too should then be reflected in his or her dossier and could be taken into 
account. 
• To add some more sophistication, those who are still studying a particular AN (and hence 
also are learners), may receive a content competency between 0 and 1. 
• Content competency should take into account someone's previous experience, as reflected in 
his her portfolio (positioning!). 
• To compute content competency, the following rules could be taken into account: 
- IF the tutor is not actively working on one or more of the relevant activity nodes THEN the 
tutor receives content competency 0. 
 
5b From an LNU's dossier, determine his or her tutor competency with respect to CQ 
Someone's content competency is related to but different than someone's tutoring competency. 
Someone who has good mastery of some subject doesn't necessarily make for a good tutor. And, 
vice versa, someone with average content competency may make an excellent tutor. Indeed, 
someone who has no content competency cannot be a tutor at all. So the system has to distinguish 
between content competency and tutor competency. In this step, the tutoring competency of some 
LNU is computed from his or her portfolio. As with content competencies, tutor competencies 
will vary over ANs. Via a procedure similar to the one followed in step 5a, we arrive at the 
consolidated tutoring competency vector T. 
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• For the time being, we assume that all LNUs have tutor competency 1, but this need be 
changed soon as tutoring competency is a crucial factor in arriving at satisfactory answers. A 
little more sophistication could be added by giving expert LNUs a value of 1 and giving peers 
a smaller value (0.5). 
• A tutor's past performance should preferably be taken into account. It could be based on some 
sort of rating (kudos) given by learners whose content questions were answered in the past 
and who were asked to rate the answer. 
• It may be assumed that more 'difficult' questions (according to some measure) require tutors 
with a higher level of tutor competency. This could be achieved in step 7, by giving tutoring 
competency and greater load than content competency. Lacking a 'difficulty measure', we will 
not take this into account and assume that all questions are of equal difficulty. 
 
5c Restrict a tutor's eligibility 
Some LNUs will have more expertise than others, either from previous experience (see 
positioning) or because of their history in the LN. Tutoring is a matter of making your expertise 
available to the community to answer questions of fellow LNUs with less expertise. The tutoring 
load may increase rapidly with increasing expertise. After all, experts by definition are able to 
answer many different questions, beginners only few. This is unequal spread of the tutoring load 
is undesirable. The effort an LNU is willing to spend on tutoring is limited and largely 
independent on his or her expertise. Asking too many questions would thus lead to the quick 
exclusion of the expert tutors from the community structure. The question therefore is how to 
spread the tutoring load evenly. There is an additional, pedagogical twist to this argument. If 
tutoring is an educationally valuable experience per se - and not just a matter of community 
service - then LNUs should act as tutors for CQs that relate to ANs they have mastered 
themselves just yet. For those ANs, the educational value is likely to be maximal. An LNU's 
eligibility is the degree to which a particular LNU is preferred over others because of experience 
and workload considerations. [An appropriate way to measure eligibility still needs to be 
developed]  
• In relatively small communities, a random drawing could be used since the number of LNUs 
would be too small to make some ineligible. This could be done as a first approximation. 
 
5d Determine tutor availability 
Tutor availability should at least take into account a past tutor load. Someone who has answered 
many questions over the last few weeks should be exempted; someone who has answered few 
questions only so far should be preferred also so as to ensure that all LNUs get equal opportunity 
to perform a tutor role. 
If we plot a frequency distribution of the number of ANs a tutor is competent for (both content 
and tutoring competency) against the number of tutors, in all likelihood few LNUs will be suited 
to answer almost all questions (as they have high competencies on all ANs) and many LNUs will 
be suited to answer a few only (as they are competent with respect to only one or two ANs). Even 
if we were to randomly distribute CQ requests over all competent tutors, the load would be 
unevenly spread over the tutors: 
Those who are competent for more ANs will proportionally receive more requests. Since we want 
to spread the tutoring load evenly, this effect has to be compensated for, by making the tutor 
availability depend on the past tutor load.  
Availability = Ai 
• Preferably, a measure more sophisticated than the total workload over some period of time 
should be developed. It could for instance take into account both the number of questions and 
the time lapsed since they were first asked. 
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• If suitability computing is done centrally, in the interest of maximising the chance of at all 
obtaining a reaction to a request to participate, the tutor's online status (online versus offline), 
perhaps even the expected online status could be taken into account. 
• Another rule that may be considered is: 
- IF the time a tutor has available for performing a tutoring role until the due date of the 
question is less than the time it takes to answer the question THEN the tutor is NOT 
available. (This presupposes a due date; due dates may be provided by the learner or by the 
system itself, which sets a time horizon before which the question has to be answered.) 
 
The results of steps 5a through 5d - that is an LNU's consolidated content competency Ci, his or 
her consolidated tutoring competency Ti, eligibility Ei, and availability Ai - are now used to 
determine the tutor's overall suitability S. 
Si = k1 * Ci * k2 * Ti * k3 * Ei * k4 * Ai 
The Ks are introduced to weigh the relative effects of the various factors. For example, the effect 
of a tutor's content competency could be half the effect of his or her tutoring competency, etc. 
Furthermore, 0 ≤ k ≤ 1. 
• Here, consolidated content competency, consolidated tutor competency and eligibility and 
availability have all been expressed as numerical values between 0 and 1. This allowed us to 
compute the overall suitability S. But an alternative approach could have been followed. 
Suppose that an initial ad hoc community is formed after having computed the overall 
competency from the content competency and tutor competency. Eligibility or availability 
(both or either one) could now have been used to trim the size of this initial ad hoc 
community. Applying eligibility criteria already results to the elimination of some tutors, 
availability criteria could remove more, if needed. What approach is chosen depends on the 
ease with which the eligibility and availability vectors may be computed and the extent to 
which eligibility and availability could perhaps be captured more truthfully in a set of logical, 
if-then rules. This also results in  different diagram. In the present case, a tutor's suitability is 
computed by his or her Personal Agent. In the proposed case, eligibility and availability 
considerations need to be pulled in by the Matchmaker Agent. 
This means more central processing (assuming that the PAs are client side agents. If they 
aren't, the argument changes.). 
 
6 Invite most suitable LNU peer tutors 
Invite tutors by suitability ranking 
The individual tutor suitability Si is now collected for every tutor. Their rank order from the 
largest to the smallest represents the order in which LNUs should be invited to participate in the 
ad hoc community.  
• If suitability’s are computed on the client side, the chances that the LNUS are actually 
available immediately for participation in the ad hoc community, is maximised. 
 
7 Retrieve possible answer 
Carry out detailed LSA 
A new LSA may well be needed to seed the ad hoc community with proto-answers. In step 4, all 
documents in any one AN were pooled. This is adequate if the objective is to create a relevance 
ranking of content and tutor competencies. If, however, the objective is to produce proto-answers 
even whole documents lack sufficient resolution. 
• Perhaps documents need even to be split up down to their paragraph level, at which stage an 
LSA is performed. If thus sufficiently high and distinct correlations can be produced, these 
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are bound to be very helpful. The literature and perhaps some experiments with actual 
materials should shed light in this matter. 
 
8 Invite LNU peer tutor 
Invite i-th tutor 
The tutor gets an invitation (by e-mail, by notification, by sms, by instant message?). The 
message contains the CQ and the list documents within ANs that the LSA has shown to be 
relevant to the drafting of an answer. 
• An expiration moment should be set on the invitation to join to avoid a stall of the community 
formation. This moment should be in the order of hours at most, its duration also depending 
on the foreseen community size (the larger, the shorter). 
 
9 Invitation 
Join the ad hoc community? 
The tutor may either refuse or agree to join (by clicking a pertinent URL?). If a tutor were to 
either accept or reject after expiration of the invitation, he or she should receive a message to the 
effect that the invitation has expired.  
• Should there be a mechanism available still to join the community? It seems wise to allow 
people in who are motivated to do so. 
 
10 Log acceptance, question form and possible answer 
Log tutor participation 
Include the thread's ID (in the form of a permanent hyperlink) so that the tutor is always able to 
go back to this thread. 
 
11 Enough tutors?  
Enough tutors? 
An optimal size of the community should be decided upon. It should not be too small, otherwise 
the learner has to wait too long for a response to appear and looses faith in the system; not too 
may, otherwise LNUs might have to spend too much time answering questions by fellow LNUs. 
A size of 5 tutors seems reasonable. 
 
12 Facilitate discussion platform 
Create ad hoc community as a forum thread 
The tutors will be asked to draft an answer to the CQ. In the interest of community building, all 
tutors should be approached at the same time to form an ad hoc community centred on the CQ. 
We propose that some open source forum software (Colloquia?) be used so that, in case of need, 
the software can easily be adapted to the ASA system. 
• Community members could be allowed to bring in others whom they know to have pertinent 
expertise. Clearly, the invitation should be accompanied with the LSA results and, if they 
accept the invitation, their participation should be properly logged. 
• Organised by CQ, threads may be made available to the LN as a kind of FAQs. They should 
not become a new AN, as they do not qualify for a full-fledged AN. This gives the LN a 
history and thus adds to its identity. This, in turn, should enhance community formation. 
• Threads may be made available for LSA analysis at a later stage. This will prevent that 
lessons learned in a thread are forgotten; it will also speed up and ease the drafting of answers 
by tutors. 
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13 Formulate contribution 
Both tutors and tutees formulate contributions to the discussion in the community.  
 
14 Archive contribution 
The contributions of the tutees and tutors are archived by the LNU agent. 
 
15 Evaluate discussion 
After each contribution the tutees and tutors evaluate this contribution. 
 
16 Satisfied? 
When a tutee or tutor is not satisfied with the contribution he or she can add a new one to the 
community. 
 
17 Stop discussion 
When the tutee is satisfied with the answers given in the discussion in the community the 
discussion is stopped. (Tutors can never stop a discussion). 
 
18 Archive discussion 
When a discussion is stopped by the tutee, the discussion is archived.  
 
19 Rate tutor 
The tutee can rate the tutor about the manner in which support was provided. This rating can then 
be taking into account in step 5. 
 
Update calendar 
The LNU or his personal agent needs to provide availability data, for example via an electronic 
calendar in the system. This data is needed to be able to calculate tutor availability and react on 
due times (steps 5, 8, 10 and 11). 
 
Update dossier 
Performance data, such as completion of activity nodes has to be logged in the LNU’s dossier. 
This data is required for step 4 and 5. 
 
Retrieve competence data from system 
For an effective system, parameters for tutor suitability, in particular content and tutor 
competency should be logged. This is required for step 5 and is related to step 19. 
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Appendix 4C – Use case diagram 
 
Figure 3: Peer tutoring use case model 
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Name Sign up to LN 
Summary The LNU identifies him/herself in the LN. 
Actors LNU 
Assumptions The LN is accessible. 
Description The LNU fills in his/her name to login to the system. The system checks 
the LNU ID and if the ID is known by the system the LNUs personal 
setting and data are loaded.  
Exceptions The login fails when the LNU ID is not known by the system. 
Results The LNU is logged in the LN. 
 
 
Name Update electronic calendar 
Summary The LNU updates his/her electronic calendar. 
Actors LNU 
Assumptions The LNU is logged in the LN and his/her electronic calendar is 
available. 
Description The LNU accesses his/her electronic calendar, checks it and updates it. 
Exceptions NA 
Results The electronic calendar of the LNU is updated. 
 
 
Name Ask CQ  
Summary The tutee fills in a question form and asks a question. 
Actors Tutee 
Assumptions The tutee is logged in and has access to a question form. 
Description The tutee fills in an electronic question form which is taken up by the 
system. The system checks the type of the question and if it is a content 
question than the question is accepted by the system for further 
processing. 
Exceptions Other questions than content questions are not accepted by the system. 
Results The tutee asks a content question and the content question is stored. 
 
 
Name Send question form to LSA module 
Summary The reformed question form is send to the LSA module.  
Actors Agent Matchmaker 
Assumptions A content question is asked. 
Description The reformed question form is send to the LSA module for further 
processing. 
Exceptions NA 
Results The LSA module is provided with input. 
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Name Send question form to Agent Matchmaker 
Summary The question form is send to the Agent Matchmaker. 
Actors Agent Tutee 
Assumptions The question form is available and correct. 
Description The question form that is filled in by the Tutee is send to the Agent 
Matchmaker by the Agent Tutee. 
Exceptions NA 
Results The Agent Matchmaker is provided with the question form. 
 
 
Name Process CQ 
Summary The content question is processed by the Agent Matchmaker and the 
Agent Tutee. 
Actors Agent Matchmaker, Agent Tutee 
Assumptions The question form is send by the Agent Tutee to the Agent Matchmaker. 
Description The Agent Matchmaker receives a question form and reforms it into 
input for the LSA Module. The Agent Tutee provides the Tutee with a 
question form. 
Exceptions NA 
Results The content question is saved in a question form and reformed to LSA 
module input. 
 
 
Name Process output for community 
Summary The Agent Matchmaker processes the output of the LSA module.  
Actors Agent Matchmaker 
Assumptions The LSA generated output. 
Description The LSA Module provides the Agent Matchmaker with information on 
the ANs a content question belongs to. The LSA Module provides the 
Agent Matchmaker with shreds of documents in which the answer to the 
content question could be found. 
Exceptions The output of the LSA module is empty and as a result a new content 
question has to be formulated by the Tutee.  
Results Identification of the origin of the content question and input for the 
community in the form of shreds of relevant documents. 
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Name Form community with tutee(s) and tutor(s) 
Summary Based on the LSA output, the electronic calendar and the electronic 
dossier suitable tutors are identified that form a community. 
Actors Agent Matchmaker 
Assumptions The LSA engine generated output. The electronic calendar and the 
electronic dossier are updated. 
Description The Agent Matchmaker matches the ANs to which a content question 
belongs to the ANs in a LNU portfolio to determine the LNUs content 
competence, based on the LSA output. The Agent Matchmaker uses the 
electronic calendar to determine the availability of the LNU and the 
electronic dossier is used to determine the LNUs tutor competence. 
The Agent Matchmaker calculates the most eligible LNUs that could act 
as a tutor. 
Exceptions No suitable tutor can be found. 
Results Suitable tutors are identified among the LNUs. 
 
 
Name Invite community members 
Summary Suitable tutor(s) are invited to join the community. 
Actors Agent Matchmaker 
Assumptions Sufficient users are registered in the learning network and at least one 
suitable tutor is identified. 
Description The Agent Matchmaker sends invitations to the tutee as well as the 
suitable tutor(s) to invite them to join the community. 
Exceptions NA 
Results The tutee and the suitable tutor(s) receive an invitation to join the 
community. 
 
 
Name Handle invitation 
Summary The invitation to join the community is accepted or declined. 
Actors Agent LNU, LNU 
Assumptions The LNU has logged in the LN. 
Description The invitation to join the community is accepted or declined by the LNU 
through the LNU agent. 
Exceptions NA 
Results The LNU does or does not join the community which is communicated 
to the LN by the Agent LNU. 
When the LNU declines the invitation, new tutors are invited (refer use 
case invite community members and form community). 
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Name Send input discussion 
Summary The LSA module output is send to the community. 
Actors Agent Matchmaker 
Assumptions The LSA module generated output. 
Description The shreds of documents that contain possible answers to the content 
question are sent to the community by the Agent Matchmaker. 
Exceptions NA 
Results Shreds of documents that contain possible answers are available in the 
community. 
 
 
Name Process input discussion 
Summary The possible answers are made available to the Tutor through the Agent 
Tutor. 
Actors Agent Tutor 
Assumptions The LSA module generated possible answers. 
Description The possible answers are made available to the Tutor through the Agent 
Tutor. 
Exceptions NA 
Results The possible answers can be accessed by the Tutor. 
 
 
Name Ask for clarification CQ 
Summary The tutee asks for clarification of an answer provided by a tutor. 
Actors Tutee 
Assumptions The tutee asked a content question and received at least one answer to 
this content question. 
Description The system sends the answers from the tutors to the tutee. The tutee 
reads these answers and when they are not entirely clear to him/her he 
/she asks for clarification of these answers through interaction with the 
community. 
Exceptions NA 
Results A request for clarification is send to the community. 
 
 
Name Draft answers to CQ 
Summary The tutor generates or edits answers to the content question. 
Actors Tutor 
Assumptions A content question is put forward and a community is formed. 
Description The tutor uses the community to provide the tutee with a possible 
answer to his/her content question. 
Exceptions  
Results An answer to the content question is put forward in the community. 
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Name Archive rounded up discussion 
Summary The rounded up discussion is archived by the agent tutee. 
Actors Agent Tutee, Agent Matchmaker, Agent Tutor 
Assumptions The tutee is satisfied with the answers discussed in the community. 
Description The rounded up discussion is archived by the Agent Tutee, the Agent 
Matchmaker, and the Agent Tutor. 
Exceptions NA 
Results The rounded up discussion is added to the LN and available through the 
Agent Tutee, the Agent Matchmaker, and the Agent Tutor. 
 
 
Name Rate tutor 
Summary The tutee indicates his impression of the tutor’s suitability by providing 
a rating. 
Actors Tutee, Agent Tutee, Agent Tutor 
Assumptions The community is created and populated with tutee and tutors and 
discussion has taken place. 
Description The tutee indicates his impression of the tutor’s suitability by providing 
a rating. This is stored both in tutee’s and tutor’s dossier by the tutee and 
tutor agents. 
Exceptions No rating is provided. 
Results The rating can be accessed by tutor and tutee. The rating can be taken 
into account when computing tutor competence and eligibility. 
 
 
Name Round up discussion 
Summary The tutee rounds up the discussion when his/her content question is 
satisfactorily answered. 
Actors Tutee 
Assumptions The tutee asked a content question and received at least one answer to 
this content question. 
Description In the community the content question and its answers are discussed by 
the tutee(s) and the tutor(s). When the tutee decides that the question is 
satisfactorily answered he closes the discussion. The system acts upon 
this decision signalling it to the archiving process. 
Exceptions NA 
Results A rounded up discussion is signalled by the system. 
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Name Update dossier 
Summary The LNU updates his/her electronic portfolio and the system updates the 
dossier/electronic portfolio. 
Actors LNU, LNU Agent 
Assumptions The LNU is logged in the LN and his/her electronic portfolio/dossier is 
available. 
Description The LNU accesses his/her electronic portfolio, checks it and updates it. 
The system automatically updates the dossier/portfolio with regard to 
study progress (= completed ANs) and data related to tutor competence 
and eligibility (e.g. rating scores). 
Exceptions NA 
Results The electronic portfolio/dossier of the LNU is updated. 
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Appendix 4D – Class diagram 
The entities in the diagram are a mix of dynamic actors and more static data objects. Association 
classes indicate associations that are performed by the agents or LSA Engine. The association 
classes indicate several roles the agents take on or the LSA Engine has to perform. In fact, the 
specialisations are methods of the super class. Directions of associations and multiplicity are not 
yet indicated in the diagram. Processes like rating of contribution and tutor are not depicted. 
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Figure 4: Class diagram 
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LearningNetwork 
The LearningNetwork comprises actors (LNU, LNUAgent and MatchmakerAgent) and a set of 
Activity Nodes that contain documents.  
a. LearningNetwork > DocumentSpace 
The documents in the Learning Network provide the document space for the LSA Engine. 
b. LearningNetwork > LNU 
The LNUs (learning network users) form part of the LearningNetwork.  
c. LearningNetwork > ActivityNode 
The ActivityNodes form part of the LearningNetwork.  
 
ActivityNode 
The ActivityNode contains the documents that comprise the unit of learning. The set of 
ActivityNodes form part of the LearningNetwork.  
a. LearningNetwork > ActivityNode 
The ActivityNodes form part of the LearningNetwork.  
b. ActivityNode > Document 
The ActivityNode contains documents detailing the unit of learning (activity description and 
resources). 
 
Document 
The Documents form part of the ActivityNode. Request, portfolio (Dossier) and PossibleAnswer 
also are Documents. Documents form the input and query DocumentSpace that is required for the 
LSAEngine, as well as the output from the LSAEngine. 
a. ActivityNode > Document 
The ActivityNode contains documents detailing the unit of learning (activity description and 
resources). 
b. Document > DocumentSpace 
The Documents from the ActivityNodes and Dossier form the input DocumentSpace for the 
LSAEngine. 
The Request is a Document that is queried on the DocumentSpace. 
The PossibleAnswer is a Document that is retrieved from the AN input DocumentSpace. 
c. Document > PossibleAnswer 
The LSAEngine retrieves Documents as PossibleAnswers from the DocumentSpace. 
 
DocumentSpace 
The Documents in the LearningNetwork (from ANs, portfolio and request) form the input and 
query DocumentSpace for the LSAEngine as well as the output from the LSAEngine in the form 
of PossibleAnswers. 
a. ActivityNode > Document 
The ActivityNode contains documents detailing the unit of learning (activity description and 
resources). 
b. Document > DocumentSpace 
The Documents from the ActivityNodes form the DocumentSpace for the LSAEngine. 
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LNU 
The population of a Learning Network consists of Learning Network Users (LNUs). Every LNU 
has a personal LNUAgent to assist the user with various actions and functions in the 
LearningNetwork. Personal data and progress information of a LNU are stored in a Dossier. 
a. LNU > Request 
The LNU puts forward a request, i.e. a question that needs answering. 
b. LNU > LNUAgent 
Every LNU has a personal LNUAgent that assists and represents the user. Several of the LNU 
actions are conducted via the LNUAgent, although the LNU might not be aware of this. 
c. LNU > Dossier 
Personal data and progress information are stored in a Dossier. The LNUAgent is responsible 
for keeping the Dossier up to date, although both the LNU (personal data and portfolio) and 
the system (progress information, completion of ActivityNodes, etc) can add to the Dossier. 
 
LNUAgents 
Each LNU has an LNUAgent that represents and assists the user in the LearningNetwork.  
The LNU Agent has at least 4 functions. 
1. NegotiateValidity 
a. LNU > Request 
 The NegotiateValidity negotiates the formal validity of the request with the LNU and 
subsequently sends it to the LSA Engine. 
b. NegotiateValidity > Matchmaker Agent. 
 NegotiateValidity sends the request to the Matchmaker Agent for placement in the 
community.  
2. UpdateDossier 
a. LNU > Dossier 
 UpdateDossier keeps track of the LNU's dossier information 
3. SendTutorDossier 
a. SendTutorDossier > Matchmaker Agent 
FindTutor provides the Matchmaker Agent with specific dossier details of the LNU. 
4. RecordParticipation 
a. LNU > Community 
RecordParticipation records behaviour and participation of the LNU in the Community. 
This information can be used to determine tutor competency. 
 
Dossier 
Personal data and progress information are stored in a Dossier. Portfolio data can be present in the 
dossier. 
a. LNU > Dossier 
UpdateDossier keeps track of the LNU's dossier information. 
b. Dossier > MatchmakerAgent 
The MatchmakerAgent asks the LNUAgent to provide the tutor competence data from the 
LNU's Dossier. 
 
Request 
A request refers to a request for support (e.g. a content related question) of the LNU to the peer 
LNUs. 
a. LNU > Request 
A LNU formulates a Request for support. 
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LSAEngine 
The LSAEngine is responsible for mapping a Request onto the DocumentSpace of the 
LearningNetwork to find relevant source ANs and to query the DocumentSpace for 
PossibleAnswers. 
1. MapRequestOnAN 
a. NegotiateValidity > MapRequestOnAN 
 NegotiateValidity forwards formally valid requests to MapRequestOnAN. 
b. MapRequestOnAN > Request 
MapRequestOnAN receives a request and determines the most relevant AN to which this 
request belongs in the Learning Network.  
c. MapRequestOnAN > Matchmaker Agent 
MapRequestOnAN sends the most relevant ANs to the Matchmaker Agent. 
2. Query 
a. Query > Possible Answer 
 Query performs a query with the request on the document space to find possible answers 
to this request. 
b. Query > Matchmaker Agent 
 Query sends the possible answers to the Agent Matchmaker for placement in the 
community.  
 
Matchmaker Agent 
The Matchmaker Agent is responsible for filling the community with content and for populating 
the community with actors.  
1. Matchmaker Agent 
a. Matchmaker Agent > Community (Request) 
 The Matchmaker Agent places the formally valid request in the community. 
b. Matchmaker Agent > Community (Possible answer) 
 The Matchmaker Agent places the Possible Answer(s) in the community. 
2. PopulateCommunity 
a. PopulateCommunity > LNU Agent 
 PopulateCommunity maps the specific LNU dossier (i.e. ANs) with the request ANs and 
asks the LNUAgent to invite the LNU to the community as a peer tutor. 
b. PopulateCommunity > LNU Agent 
 PopulateCommunity grants access, through the LNUAgent, to the LNU that poses the 
request to the community as tutee. 
 
PossibleAnswer 
The PossibleAnswer is the result or output of the LSAEngine when querying the Request onto the 
DocumentSpace and consists of (shreds of) relevant documents. 
a. PossibleAnswer > Query 
The PossibleAnswer is the output of the LSAEngine when querying the Request onto the 
DocumentSpace to find documents from ActivityNodes that might represent possible 
answers. 
b. PossibleAnswer > Matchmaker agent 
Query sends PossibleAnswers to the MatchmakerAgent. 
c. PossibleAnswer > Community 
The PossibleAnswer forms input for the Community. 
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Community 
The Community is comprised of LNUs both in a tutor role and in a tutee role and contains 
PossibleAnswers. The Community has as function to compile an Answer to the Request on the 
basis of the PossibleAnswer. 
a. Community > LNUAgent 
The Community is populated with LNUs via PopulateCommunity and LNUAgent with the 
tutee and a set of, at least one, tutors. 
b. Community > MatchmakerAgent {only valid request} 
The MatchmakerAgent places a valid Request into the Community. 
c. Community > MatchmakerAgent {send possible answers} 
The MatchmakerAgents places PossibleAnswers into the Community to be discussed by the 
LNUs. 
d. Community > FAQ Items 
The Community generates the FAQItems. 
 
FAQ Item 
A FAQItem is formed when a request is successfully answered by storing request and answer. 
a. FAQItem > Community 
The FAQ Item is the output of the Community. 
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Appendix 4E – API24 
 
 
Task 8.3 (as in DIP2): Network Management Tool 
Version: 0.3 
 
API definition: http://hdl.handle.net/1820/1105 
 
Contact: Aleksandar Dimov, Sofia University 
aldi_at_fmi.uni-sofia.bg 
                                                 
24 This appendix is also internal deliverable ID8.12. 
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1.  Introduction 
This document describes the API provided by the TENCompetence WP8 Network Management 
Tool, which is responsible for management of peer learning network communities.  
2.  Activities 
This section contains a list of activities, that LNUs (learning network users) may perform. These 
activities are supported by methods, described with some of the classes, listed in the next section 
of the document. 
2.1 Learning network user activities 
These are the activities, that human users should be capable to perform in the learning network. 
• Log in 
• Log out 
• Update electronic calendar 
• Ask a content question. 
o The system should validate the question 
o The tutee agent should archive the filled question form after successful validation 
• Ask for clarification content question 
• Provide answer to content question 
• Discuss about content question 
• Rate tutor 
• Round up discussion 
2.2 Agent activities 
• Send question form to LSA module 
• Send question form to Agent Matchmaker 
• Process content question 
• Process output for community 
• Populate community (with tutee(s) and tutor(s)) 
• Invite community members 
• Send input to discussion 
• Process input discussion 
• Archive rounded up discussion 
• Find suitable peer tutors 
o Determine LNU content competency with respect to CQ 
o Determine LNU tutor competency with respect to CQ 
o Restrict tutor’s eligibility 
o Determine tutor availability 
• Retrieve documents containing possible answer to question 
2.3 Common (user and agent) activities 
• Handle invitation 
• Update dossier 
• Update calendar 
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3.  Objects 
 
In this section the objects needed for the Network Management Tool are described. It should be 
noted that the lists of object fields listed below may not be exhaustive, i.e. in actual object 
implementation may exist more fields, but they would not be accessible by the rest of the 
TENCompetence system. Network Management API should provide getters and/or setter for all 
fields listed in this section. Already defined User object in TENCompetence API document25 
(TCAD) is reused: 
• User, cf. section 1.1 
• Dossier, cf. section 1.2 
• Agenda, cf. section 1.3 
• Tutor Competence, cf. section 1.4 
• Contribution Rate, cf. section 1.5 
• Competence Rate, cf. section 1.6 
• Action, cf. section 1.7 
• Content Question (CQ) , cf. section 1.8 
• Document collection, cf. section 1.9 
• Document, cf. section 1.10 
• Document space , cf. section 1.11 
• Community, cf. section 1.12 
• Calendar event, cf. section 1.13 
• Agent, cf. section 1.14 
3.1 User 
 
This section contains an extension of the definition of the user object25.  
 
Field 
Name 
Values Default 
Value 
M/A Reason/Meaning/Usage 
Logged 
on 
Boolean false A Indicates if the user has logged on to the system 
Dossier Integer dossierID A This is a the ID of dossier object, which gives attributes 
such as: tutor availability, past tutor load, competence and 
eligibility. 
 
                                                 
25 As defined in version 0.5.3 of the document. 
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The list of methods of this class follows: 
Parameters Method Name Static Return  
Name Type 
Notes 
askContentQuestion N Boolean question Integer 
/cQuestionID/ 
The method returns false if 
the question is not valid. 
It also actualizes the relevant 
fields in the Dossier object, 
associated with the user. 
tutor Integer 
/userID/ 
should this be 
Array 
ClarifyQuestion N void 
community Integer 
/commID/ 
The method throws an 
exception if the user hasn’t 
received an answer from this 
tutor or if the community does 
not exist. 
receiveInvitation N Boolean question Integer 
/cQuestionID/ 
This method should be used to 
invite a user to participate as a 
tutor in a peer community. 
If the user accepts the 
invitation, the method returns 
true and false, otherwise. 
It also actualizes the relevant 
fields in the Dossier object, 
associated with the user. 
tutor Integer 
/userID/ 
rateTutor N void 
community Integer 
/commID/ 
The method throws an 
exception if the user (as a 
tutee) and the tutor do not 
participate in a same peer 
community. 
roundupDiscussion N void community Integer 
/commID/ 
The method throws an 
exception if the user does not 
participate in the community 
as a tutee. 
 
3.2 Dossier 
 
Field Name Values Default 
Value 
M/A26 Reason/Meaning/Usage 
Dossier ID Integer Last 
dossierID+1 
A Unique Identifier for each Dossier 
Associated 
user 
Integer User ID A Uniquely identifies, the LNU, associated with 
the Dossier object 
Email String “” M E-mail address of the user 
Email 
validity 
Boolean true A The system should require from the user to 
answer make some actions defined into a 
control message, sent by e-mail and thus 
determine if the user’s e-mail address was 
valid. 
                                                 
26 This column describe whether the associated filled is either filled in ‘Manually, by the user, or  
     ‘Automatically, by the system. 
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Field Name Values Default 
Value 
M/A26 Reason/Meaning/Usage 
Currently 
Mastering 
Competences 
(Integer) List of 
CDOIDs 
A This is the list of the competences (actions) 
that the user is studying at the moment. The 
system should automatically indicate which 
CDOs is currently in the process of mastering 
and update this field. 
LN role String “learner” A Indicates the role of the user in the learning 
network. With respect to the network 
management only the users in role “learner” 
are considered. 
ATL Role-
learner 
Integer 0 A Indicates in how many actions, the user is 
involved as a learner. 
ATL Role-
tutor 
Integer 0 A Indicates in how many actions, the user is 
involved as a tutor. 
Goal  List of 
actionIDs 
A/M The goal contains the identifiers of the actions 
that a user should complete to obtain his goal 
or competence. This list contains the actions to 
do including the list of actions for which the 
user is exempted. 
Actions to 
do 
(Integer) List of 
actionIDs 
A Contains the identifiers of actions that the user 
wishes to complete, in order to achieve the 
goal (e.g. to accomplish the desired 
competences, as defined in the user object25) 
There are actually 2 kinds of lists of actions to 
do. First there is the whole list of actions, 
excluding the exemptions, a users has to 
complete to achieve his goal. Secondly, based 
on this list, a list of actions still to do, because 
some of them have already been completed. 
Actions in 
use 
(Integer) List of 
actionIDs 
A Contains the identifiers of actions that the user 
is currently using. 
Completed 
Actions 
(Integer) List of 
actionIDs 
A Contains the identifiers of actions that the user 
has completed. 
Actions 
mastery 
level 
(Integer)  A Contains marks for the mastery level of each 
completed action. The size of this list should 
be equal to the size of the Completed Actions 
list. 
Exempted 
actions 
(Integer) List of 
actionIDs 
A Contains the identifiers of actions that the user 
has been exempted from, due to previous 
knowledge. 
Valid 
questions 
asked 
(Integer) List of 
cQuestionIDs 
A Contains archive with valid content questions, 
that user has asked. 
Last 
Received 
Invitation 
Long  A Contains the date of the last invitation for 
participation in peer community as a tutor that 
the user has received. 
Last 
Accepted 
Invitation 
Long  A Contains the date of the last invitation for 
participation in peer community as a tutor that 
the user has accepted. 
Last 
Declined 
Invitation 
Long  A Contains the date of the last invitation for 
participation in peer community as a tutor that 
the user has declined. 
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Field Name Values Default 
Value 
M/A26 Reason/Meaning/Usage 
Received 
Count 
Integer 0 A Contains the number of invitations for 
participation in peer community as a tutor that 
the user has received. 
Accepted 
Count 
Integer 0 A Contains the number of invitations for 
participation in peer community as a tutor that 
the user has accepted. 
Declined 
Count 
Integer 0 A Contains the number of invitations for 
participation in peer community as a tutor that 
the user has declined. 
Tutor 
Competence 
Boolean True A Indicates if the user is available to become a 
tutor. 
 
This object possibly requires an additional field into the user object, as defined in version 0.5.3 of 
the WP8 API. 
 
3.3 Agenda 
This object represents the electronic calendar and determines user agenda. Only administrators, 
matchmakers, LNU agents and the user itself should have rights to access the agenda. 
 
Field Name Values  Default Value M/A Reason/Meaning/Usage 
agendaID Integer Last agendaID + 1 A A unique identifier for each agenda 
Associated 
user 
Integer UserID A Uniquely identifies, the LNU, 
associated with the Agenda object 
Calendar 
events 
(Integer) List of calEventIDs A Identifiers of all events that form the 
agenda of the user. 
 
List of methods, associated with this class follows: 
 
Parameters Method Name Static Return  
Name Type 
Notes 
getCalendarEvents Y (CalendarEvent) userID Integer Throws an exception if there are 
not rights to access user’s agenda. 
addCalendarEvent Y Boolean event Integer 
/calendar 
event ID/  
Throws an exception if there are 
not rights to access user’s agenda. 
Method returns true if the event 
was successfully added to the 
agenda or false otherwise (e.g. in 
case of conflict with another 
event). 
removeCalendarEvent Y Boolean event Integer 
/calendar 
event ID/ 
Throws an exception if there are 
not rights to access user’s agenda. 
Method returns true if the event 
was successfully removed from 
the agenda or false otherwise 
(e.g. if such event does not exist). 
Y startDate long removeCalendarEvent 
Y 
Boolean 
endDate long 
Same as above 
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3.4 Tutor Competence 
 
Field Name Values  Default Value M/A Reason/Meaning/Usage 
Tutor 
Competence 
ID (tcID) 
Integer Last tcID + 1 A A unique identifier for the tutor competence 
object. 
Answered 
Count 
Integer 0 A Contains the number of the questions 
successfully answered by this user, while 
acting as a tutor. 
Failed Count Integer 0 A Contains the number of the questions that this 
user failed to answer, while acting as a tutor. 
Answered 
Questions 
(Integer) List of 
cQuestionIDs 
A Contains a list of questions that this user 
succeeded to answer, while acting as a tutor. 
Dates of successful answer are stored in the 
relevant Question object. 
Failed 
Questions 
(Integer) List of 
cQuestionIDs 
A Contains a list of questions that this user 
failed to answer, while acting as a tutor. 
Dates when failure occurred are stored in the 
relevant Question object. 
Contribution 
Rates 
(Integer) List of 
contrIDs 
A List of Contribution objects. 
Competence 
Rates 
(Integer List of 
compRateIDs 
A List of Competence Rate objects. 
 
3.5 Contribution  
 
Field Name Values  Default Value M/A Reason/Meaning/Usage 
contrID Integer Last contrID + 1 A A unique identifier for Contribution 
Rate object. 
Associated 
Question 
Integer cQuestionID A Contains the identifier of the 
question, that caused this 
contribution rating to take place. This 
field should not be empty. 
contribution (String)  A The actual text, which the tutor has 
contributed to the question. 
Rating Integer  M Contains the rating that the user has 
given to the answer received. The 
value is positive if the answer was 
successful and zero, otherwise. 
Rate Mark Integer  M The actual grade, which a tutee gives 
to the tutor’s contribution. 
Tutee ID Integer UserID A The identifier of the tutee rating 
tutor’s contribution. 
Date Long  A The time, when the rating was made 
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3.6 Competence Rate 
 
Field Name Values  Default Value M/A Reason/Meaning/Usage 
compRateID Integer Last compRateID + 
1 
A A unique identifier for Competence 
Rate object. 
Associated 
Question 
Integer cQuestionID A Contains the identifier of the question, 
that caused this competence rating to 
take place. This field should not be 
empty. 
Rate Mark Integer  M The actual grade, which a tutee gives to 
the tutor competence. 
Tutee ID Integer UserID A The identifier of the tutee rating tutor’s 
competence. 
Date Long  A The time, when the rating was made 
 
3.7 Action (Activity Node) 
 
Field Name Values  Default Value M/A Reason/Meaning/Usage 
actionID Integer Last actionID + 1 A A unique identifier for each action 
Associated 
user 
Integer UserID A Uniquely identifies, the LNU, 
associated with the Agenda object 
Start Date Long  M When did user start action 
End Date Long  M When did user complete action 
Resources (Integer) List of docIDs  This field should be used by the system 
in order to know where to retrieve 
resources from. 
It should be noted that this list could 
contain more resources than listed into 
the ordered-resource-list tag, as 
described in TCAD 
actionType String   This field is assigned in order to 
distinguish between activity and 
knowledge resources. 
 
3.8 Content Question 
 
Field Name Values  Default Value M/A Motivation/Reason/Usage 
cQuestionID Integer Last 
cQuestionID 
+ 1 
A Provides a unique identifier for each CQ 
Description String “” M Contains the actual question, its description… 
Question 
Date 
Long  A Contains the time, at which the tutee has 
asked his question. 
Associated 
Actions 
(Integer) List of actionIDs A The field contains the list of actions that are 
most probably related to the question.  
Maybe this list may also be automatically 
created by system, according to the current 
activities of the user. 
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Field Name Values  Default Value M/A Motivation/Reason/Usage 
Initiative 
Action 
Integer 0 M Contains the identifier of the action from 
which the question arose. Usually the user 
manually indicates this action. If not defined 
the field is zero. 
This field could be used in order to check, 
whether the user indicated the action from 
which the question arose. 
userID Integer UserID A Contains the ID of the user who is asking the 
question. 
Validity Boolean  A Indicates if the Content Question is valid. 
Contribution Integer contrID  Contains ID of a Contribution object, which 
indicates the rating of the tutor, the date when 
it was given, together with the tutee who gave 
it. 
Competence Integer comprRateID  Contains ID of a Competence Rate object, 
which indicates the rating of the tutor, the 
date when it was given, together with the 
tutee who gave it. 
Documents  list of docIDs  the lsa engine returns some documents that 
form the basis of the discussion in the 
community.  
 
3.9 Document Collection 
 
This is a singleton object that contains information about all documents in a learning network. 
There can be multiple learning networks. It is possible that actions, and thus resources belong to 
multiple learning networks. Our current prototype only considers a single learning network. 
 
Field Name Values  Default 
Value 
M/A Motivation/Reason/Usage 
dcID  Integer Last 
dcID+1 
A Identifier of this document collection. 
lnID Integer Last 
lnID+1 
A Identifier of the learning network tho which this 
document collection belongs. 
Documents (Integer) List of 
docIDs 
A Provides a list of identifiers of all documents within 
learning networks.  
Up to 
date 
Boolean   Indicates whether the collection of documents needs 
update 
Changed Boolean   Indicates whether new documents have been added to 
the collection of documents. 
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3.10 Document 
 
Field Name Values  Default Value M/A Motivation/Reason/Usage 
docID Integer Last docID + 1 A Provides a unique identifier for each 
document within learning networks  
dcID Integer  A The identifier of the document collection, to 
which this particular document belongs. 
dSpaceID Integer  A The identifier of the document space, to 
which this particular document belongs. 
Location String Document URI A Provides the resource identifier where 
document is located.  
Associated 
Actions 
(Integer) List of actionIDs M Contains a list of action(s) to which this 
document could be related 
Community Integer commID  Contains the identifier of the community, 
associated with this question. If community 
was not populated with any users, this field 
contains the value of zero. 
 
3.11 Document Space 
 
This object contains information about the documents in the document space required by the LSA 
engine. The DocumentSpace can be similar to the DocumentCollection but does not have to be 
so. From a single DocumentCollection, multiple DocumentSpaces can be created. They usually 
differ in the LSA parameters applied. LSA parameters can be divided in collection parameters, 
like normalisation, and parameters for the LSI algorithms, such as number of factors to use, etc. 
 
Field Name Values  Default 
Value 
M/A Motivation/Reason/Usage 
dSpaceID Integer Last 
dSpaceID + 1 
A Provides a unique identifier for each document 
space.  
Documents (Integer) List of docIDs A Provides a list of identifiers of all documents 
within the document space.  
Up to date Boolean   Indicates whether the document space needs 
update 
Changed Boolean   Indicates whether new documents have been 
added to the document space. 
Community Integer communityID A Contains the ID of the ad-hoc community that 
has used the document space. 
lsaparameters    LSA parameters applied  
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3.12 Community 
 
Field Name Values  Default Value M/A Motivation/Reason/Usage 
commID Integer Last commID + 1 A Provides a unique identifier for each ad hoc peer 
community.  
Tutee Integer UserID A Contains the ID of the user that initiated the 
community (i.e. asked the question). 
Tutors (Integer) List of UserIDs A Contains identifiers of user assigned as tutor in the 
community 
Question (Integer) cQuestionID A The identifier of the question that the tutee asked. 
Documents  Lisf of docIDs  Provides a list of identifiers of documents that have 
been added to the community. 
location    Provides location (e.g. URL) of the community 
Invited 
Users 
(Integer) List of UserIDs A This field contains the identifiers of users that have 
been invited to participate in a community as tutors. 
Accepted 
Users 
(Integer) List of UserIDs A This field contains the identifiers of users that have 
accepted to participate in a community as tutors. 
Declined 
Users 
(Integer) List of UserIDs A This field contains the identifiers of users that have 
declined to participate in a community as tutors. 
Successfully 
Closed 
Boolean  A This field is assigned value true if the tutee was 
satisfied with the answers when the community is 
closed. The value is false if the user was not satisfied. 
Community 
Start Date 
Long  A Contains the time when the community caused by the 
question has been created. If the value of this field is 
zero, it should indicate, that creation of the ad-hoc 
community has failed. 
Community 
End Date 
Long  A Contains the time when the community was closed 
(without matter if successful or not). This field could 
be used together with the Start Date field, in order to 
determine how much time did it take for the 
community to close. 
 
3.13 Calendar event 
This object is used to represent a single event in the agenda of the user. 
 
Field Name Values  Default Value M/
A 
Motivation/Reason/Usage 
calEventID Integer Last calEventID 
+ 1 
A Provides a unique identifier for each calendar event 
startDate long   Indicates the start date and time of the event the user 
should participate into 
endDate Long   Indicates the end date and time of the event the user 
should participate into 
Descriptio
n 
String  M Defines the subject of the calendar event 
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3.14 Agent 
 
Field Name Values  Default Value M/
A 
Motivation/Reason/Usage 
agentID Integer Last agentID + 
1 
A Provides a unique identifier for the agent. 
user Integer  M The identifier of the user, associated with this agent. 
Type String  M/
A 
Defines the type of the user. E.g. available types should 
be: “agent-tutee”, agent-tutor” and “agent-matchmaker” 
     
 
List of methods, associated with this class follows. In order to invite a user for participation in a 
community, agents should call the receiveInvitation method from the User class: 
 
Parameters Method Name Static Return  
Name Type 
Notes 
takeLSAMatches Y (Integer) 
/list of 
actionIDs/ 
cQuestionID Integer This method returns a list of 
appropriate activity node IDs, 
given the content question ID.. 
findSuitableTutors N (Integer) 
/list of 
userIDs/ 
cQuestionID Integer This method checks available 
user agendas to determine their 
availability and user dossiers to 
determine their eligibility and 
competency with respect to the 
given question. 
formPossibleAnswer N String cQuestionID Integer This method is similar to 
takeLSAMatches but instead 
of returning only the question 
related actions, it makes an 
attempt to return the possible 
answer to the question, directly. 
 
